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SPRAY LUBRICATION OF ROLL NECK BEARINGS CUTS COSTS FIVE WAYS: 


1. Blooming, Slabbing and Billet Mill Bearing life extended. 
2. Thousands of dollars saved by reducing Mill Lining delays and downtime. 
3- Shop work on bearings cut to a minimum by elimination of machining and grooving. 
4- Lubricant consumption greatly reduced. Every ounce of lubricant utilized. 
5- Roll Necks need no longer the constant finishing or dressing. 
First adapted in 1949 and now being used by major steel companies for this important and severe application, 
KLINGFAST, a lead base fluid lubricant retains its film strength (4 gram Timken test, 30 minute minimum 
—43 lbs. L.A.L.) 
For complete data, write for Bulletin K-26 
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14th Annual Meeting Banquet 


AT THE ANNUAL MEETING 


%, Seg 





(Above) Exhibitors reported much interest among members viewing the lubrication exhibits. 


(Below) Registration was handled efficiently under the direction of (Below) Colonel F. L. Gray, U. S. Steel Corp., discusses properties of 
Helen Shinovich (at right) of the National Office staff. lubricants at the lubrication engineering education course. 
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PHOTO HI-LITES FROM 
THE 14TH ANNUAL MEETING 


Dr. A. B. Wilder, 1959-60 ASLE President, pre- 
sides over first board meeting. 


Buffalo, N. ¥. April 21-23, 1959 


(I. to r.) T. W. Havely, A. E. Cichelli, A. B. Wilder, J. D. Lykins, L. B. (l. to r.) L. B. Sargent, L. O. Witzenburg, D. P. Thomas, P. A. Asseff. 


Sargent. 


(Il. to r.) C. L. Willey, E. G. Jackson, C. C. Blaisdell, A. B. Two, (Il. to r.) R. J. Torrens, M. M. Gurgo, B. T. Harding. 
J. Boase, H. W. McCulloch, Jr. 











AWARDS PRESENTATIONS 





M. E. Merchant (left) is presented the National 
Award, for his outstanding contribution in the 
lubrication engineering field, by J. D. Lykins. 


Former President Lykins turns over president's 
gavel to new President A. B. Wilder. 


LTON 





Past President J. O. Mclean awards J. D. 
Lykins with past-president’s plaque. Lykins is 
now chairman of the Presidential Council. 


(Each year at the Annual Meeting, awards are presented to deserv- 
ing members of ASLE. This year, as every year, much time and 
thought went into the choice of people to receive these special 
awards. Those considered had to have given exceptionally of 
themselves and their knowledge in order to further the under- 
standing of all those in the field of lubrication. These men have 
contributed greatly to the Society, the profession and themselves. 


John Boyd and A. A. Raimondi receive the 
Captain Alfred E. Hunt Memorial Award for 
the best ASLE paper presented during the 
past year. 





The Walter D. Hodson award for the best 
paper written by an ASLE junior author is 
awarded to F. L. Reynolds. 


A. E. Cichelli receives the Wilbur Deutsch 
Memorial Award for his paper “A Lubrication 
Engineer Surveys Steel Mill Gearing” chosen 
the best paper on the practical aspects of 


lubrication. 
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Greases made with 


BARAGEL 


... keep conveyor equipment moving! 


BARAGEL greases lubricate conveyor equipment 
...0f any type...under any working conditions; 
, hold shutdowns to a minimum. 
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i) BAROID CHEMICALS, INC. 


Nie A SUBSIDIARY OF NATIONAL LEAD COMPANY 


1809 SOUTH COAST BLDG. HOUSTON 2, TEXAS 












*BARAGEL is a registered trademark of National Lead Company for organic ium tmorillonites. 
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LUBRICATION IN THE NEWS 


Mri 


1959-60 Officers 
Named at Confab 


The 1959-60 national officers and direc- 
tors of the American Society of Lubri- 
cation Engineers were announced at the 
14th Annual Meeting in Buffalo, N. Y. 

Dr. A. B. Wilder of the E. I. duPont 
Co., Chicago, Ill. succeeds J. D. Lykins, 
Wheeling Steel Corp., Wheeling, W. Va. 
as president. Lykins was named chair- 
man of the Presidential Council, and 
L. O. Witzenburg, Farval Corp., Cleve- 
land, Ohio was elected vice president at 
large. 

Other new officers include A. E. Ci- 
chelli, Bethlehem Steel Corp., Bethle- 
hem, Pa., secretary and C. C. Blaisdell, 
Penola Oil Co., Wheaton, IIl., treasurer. 
C. L. Willey was reappointed executive 
secretary. 

Newly-elected regional vice presidents 
include D. P. Thomas, Columbia-Geneva 
Steel Co., Western Region, aad J. Boase, 
Lincoln Engineering Co. Canada Ltd., 
Toronto, Canadian Region. Regional vice 
presidents retaining their office are: 
D. F. Wilcock, General Electric Co., 
Schenectady, N. Y. Eastern Region; 
P. A. Asseff, Lubrizol Corp., Cleveland, 
Ohio, Central Region, and H. W. Mc- 
Culloch, Jr., Shell Oil Co., Chicago, Mid- 
west Region. 

New additions to the board of direc- 
tors for a three year term are: Earl 
G. Jackson, General Electric Co., West 
Lynn, Mass., and Howard T. Peeples, 
Timken Roller Bearing Co., Canton, 
Ohio. L. B. Sargent, Aluminum Co. 
of America, New Kensington, Pa. was 
elected industrial director for a two year 
term. 

Directors continuing their term of of- 
fice include: R. J. Torrens, Eastman 
Kodak Co., Rochester, N. Y.; E. E. Bis- 
son, NASA, Cleveland, Ohio; B. T. 
Harding, Midwest Oil Co., Minneapolis, 
Minn.; A. B. Two, Motor Oils Refining 
Co., Chicago, and M. M. Gurgo, Stand- 
ard Oil of New Jersey, Pittsburgh, Pa. 


Annual Meeting 
Keynote—“ Change’ 


ASLE’s Board of Directors gave atten- 
tion to a far-flung agenda at the So- 
ciety’s 14th Annual Meeting. 

Election of officers, expansion of edi- 


9 


torial coverage of Lubrication Engineer- 
ing, constitutional changes, and an in- 
crease in membership dues occupied the 
attention of the officials during three 
days of meetings at Buffalo, N. Y.’s Stat- 
ler-Hilton Hotel. 
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Among those elected to office were 
L. O. Witzenburg, vice president at large, 
A. E. Cichelli, secretary, and C. C. Blais- 
dell, treasurer. All new officers and direc- 
tors were invited to attend the Board 
meeting. 

Recognizing the need for greater dis- 
semination of lubrication information, 
the Board authorized early hiring of a 
engineering writer for Lubrication Engi- 
neering. In addition, articles for the mag- 
azine are being solicited. Presentation of 
papers at a meeting is no longer a pre- 
requisite for publication in either Lu- 
brication Engineering or ASLE Transac- 
tions. (see Editorial on page 242). 

ASLE members will soon be asked to 
vote on the constitutional revisions 
made by the Board under the advise- 
ment of the By-Laws committee. A set 
of by-laws and operating rules is being 
developed for future Board considera- 
tion. 

Dues increases effective January 1, 
1960 will be: Membership dues $20 (for- 
merly $15), Associate Membership dues 
$20 (formerly $7.50), and Sectional Sus- 
taining Membership dues $35 (formerly 


$25). 


Society’s Offices 
Will Be Moved 


To New Location 


The National Headquarters of ASLE 
is being moved to a new location. The 
newly decorated, air-conditioned offices 
are located at 5 N. Wabash Ave. on the 


17th floor. 





Calvert L. Willey, ASLE executive 
secretary, signs lease for Society's 
new offices. 


The building in which the new ASLE 
offices are located is found in the 
hub of Chicago's loop. 


This new location (still in the loop 
area) is readily accessible to the business 
area of Chicago. Complete operations, 
all on one floor, will permit greater ef- 
ficiency in handling the volume of mail 
that is processed in the National Office. 

While the overall space is the same as 
that presently used, the unencumbered 
area will make for smoother operation. 
The new office location, adjacent to 
other engineering societies and related 
groups, in a dignified area, lends con- 
siderably to the Society’s prestige. The 
staff members will move to the Wabash 
Avenue location during the latter part 
of June. ASLE members visiting the 
Chicago area are invited to drop in and 
see the new headquarters. 


Job Opportunities 
For Engineers 
On Upswing 


The Department of Labor’s latest re- 
port shows professional engineering job 
vacancies filed with local employment 
offices more than doubled between Feb- 
ruary, 1958 and February, 1959,—2,146 to 
4,418. The previous month, January, 
1959, 4,312 openings for professional en- 
gineers were available. The heaviest de- 
mand, by branch, was electrical, followed 
by mechanical and aeronautical. 
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4 common shaft sealing conditions 













...and engineering tips that can help 
you “design-in” better oil seal performance 


CONVENTIONAL INSTALLATION 


Here a standard-design single lip seal retains lubri- 
cant and excludes normal dirt, dust and moisture. 
Sealing lip points in since seal’s principal job is re- 
taining oil or grease around bearing. Note that shaft 
is stepped and chamfered at ‘‘A”’ to prevent damage 
to sealing lip during installation. At ‘‘B’’, bore is 
chamfered to facilitate seal entry. At ‘‘C’’, counter- 
boring insures accurate positioning of the seal. 








HEAVY DIRT CONDITIONS 


Here is a commonly used method of protecting the 
seal and increasing seal life on applications sub- 
jected to extreme dirt conditions. The guard baffle 
at ‘‘A’’ is welded or swaged to the wheel hub to 
exclude the major portion of dirt and dust. The 
drain hole at ‘‘B’’ relieves pressure at the sealing 
point. In addition to the guard baffle, many manu- 
facturers employ a dual-lip seal to insure bearing 
protection under extreme dirt conditions. 








8 
SEALING LONG, HEAVY SHAFT A SS 


Many cases of so-called ‘‘seal failure’’ are due 
solely to poor installation techniques. While today’s 
seals are rugged, they can be rendered non-serv- 
iceable if distorted out of round, cocked in the bore, 
or if the sealing lip is torn. To protect the seal against 
such physical damage during installation involving 
a long shaft, a seal protector as shown at ‘‘A’’ may ee 
be mounted on the hub O.D. 


INSUFFICIENT DEPTH TO MOUNT SEAL a 

Where the housing does not provide sufficient depth 

for counterboring, or where seal installation would 

be difficult or likely to damage the seal, a separate = | ce 









































mounting member (‘‘A’’) can be employed. As be- 
fore, the shaft should be chamfered to prevent A 
damage to the sealing lip during installation. 

















NATIONAL SEAL 
Division, Federal-Mogul-Bower Bearings, Inc. 
General Offices: Redwood City, California 
Plants: Redwood City and Downey, California 
Van Wert, Ohio 
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Tod o- 1 (ela Mm M-1-} od ge h'4-3-) 
NEW Hi-Temp 2409 
| MCh esa er-ti-+-er-1 ae 0101 Oh om 


Conventional High Temperature 


Petroleum Lubricant 





Houghton Hi-Temp 2409 


These two pieces of plastic were each rubbed with the residue of 
grease after it had been exposed to a temperature of 1000°F.! 
This scratch test tells the story! The piece rubbed with the 
lubricating residue of Hi-Temp 2409 is as clear as crystal! The piece 
rubbed with the hard, gritty residue of conventional high tempera- 


ture grease is badly scratched. 


This proves what happens to bearings that operate at tempera- 
tures from 600°F. to over 1000°F. With new Houghton Hi-Temp 
2409 grease, bearing wear and breakdown due to inefficient lubri- 


cation is eliminated! 


If you have a high temperature lubrication problem, it will pay 
you to investigate this new grease—Hi-Temp 2409. Call your 
Houghton Man for a demonstration or write E. F. Houghton & 
Co., 303 W. Lehigh Ave., Philadelphia 33, Pa., for your copy of 
Houghton’s new booklet on “Thermal Lubrication’. 


HIGH TEMPERATURE LUBRICANTS 


HI-TEMP 2409 
HI-TEMP 100, 200, 300 SERIES OILS 
COSMOLUBE 101 and 102 

HOT FORGING AGENTS 

DIE CASTING LUBRICANTS 
PORCELAIN MOULD AIDS 


products of ... 
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Philadelphia, Pa. + Chicago, Ill. 
Carroliton, Ga. * Detroit, Mich. 
San Francisco, Calif. » Toronto, Canada 








PERSONALS 


UUUUNNUNUOUUUAQUOVHUOSEREOUGASOOOOOUUONUOOUUUOOOOOUUUUOEERUUUEQGUEUULUGGUEUUUAAOA UAL 
Bray Oil Co. has announced the ap- 
pointment of Dr. M, Z. Fainman as director 
of research. Formerly executive engineer 
with Inland Testing Laboratories, Dr. 
Fainman is nationally known for his ap- 
plication of the principles of physical 
organic chemistry to the synthesis of 
lubricant esters and hydrocarbons. 

Dr. Henry E. Mahncke has been appointed 
chemist for SKF Industries, Inc. He will 
be in charge of the ball and roller bear- 
ing manufacturer’s chemical research sec- 
tion of the laboratory. 

Robert T. Daily has been appointed 
manager of marketing for the Silicone 
Products Dept., General Electric Co. 

John R. Sabina has been named man- 


| ager of the tetraethyl lead and planning 
| section of the Du Pont Co.’s petroleum 


chemicals division. 

Jack Bradley has been appointed as an 
assistant sales manager of the industrial 
division of Lincoln Engineering Co. His 
specific responsibilities will be sales of 
industrial lubricant pumps and materials 
dispensing equipment manufactured by 
Lincoln. 

Paul J. Reeves is now vice president 
in charge of sales for the Timken Roller 
Bearing Co. Also, four executive changes 
in the sales division include Robert G. 
Wingerter, director of sales; S. T. Salv- 
age, general manager of the automotive 
division; N. H. Peterson, advertising 
manager, and W. R. Covey, assistant 
advertising manager. 

Joseph Dixon Crucible Co. has elected 
H. Edward Ehlers and Warren A. Zim- 
mer as senior vice presidents and Sher- 
wood B. Seeley as technical director. 

Jean Groff, head of the lubricants de- 
partment of the Institute Francais du 
Pétrole, died February 23 in his native 
France. 


INDUSTRY NOTES 


MMU UMMM 


International Lubricant Corporation 
has moved its executive offices and lab- 
oratory facilities into a two-story build- 
ing just northwest of the city limits of 
New Orleans. The move was made pri- 
marily to bring together all of ILC’s ex- 


| tensive laboratory and testing equipment, 


much of which had been scattered 
throughout the plant on the same prop- 
erty since the destruction of the former 


| lab by fire on December 13, 1955. 


In 1946, ILC was purchased by the 


| Shell Oil Co. William H. Saunders and 


Harold M. Fraser continued as the op- 
erating officers and, last year, Benjamin 
G. Symon (former industrial director of 
ASLE), who had been manager of Shell’s 
Industrial Products Dept., was added to 


| the management team as vice president 
| of sales. 
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PROVED EMOLEIN® ESTERS 


broaden your commercial jet lube opportunities 


Commercial jet travel has arrived—and with it a whole 
new market potential for lubricants. And for synthetic 
base fluids, the industry is looking to Emolein Esters, 
the lube esters that have overcome the two major bar- 
riers to profitable commercial sales. 


Performance requirements have been met by Emolein 
azelates and pelargonates, the bench-tested, flight- 
tested lube bases used in formulations meeting MIL- 
L-7808-C specifications. 
And, cost problems have been solved with the recent 
development of Emolein 2910, a low-cost pelargonate. 
If you have a stake in this synthetic lube market, we 
suggest you check these proved Emolein Esters today. 


- 





Emery Industries, Inc., Dept. Y-6 Carew Tower, Cincinnati 2, Ohio 


Please send bulletins: [1 No. 411 (Emolein 2910 Pelargonate) 
(0 No. 409A (Emolein Azelates) 




















Name Title 
Company 
Organic Chemical Sales Department Adiivess 
Vopeolene Division, Los Angeles City State 
Emery Industries (Canada) Ltd., London, Ontario | | 
Export Dept., Cincinnati 2, Ohio 
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NATIONAL OFFICERS ccccccccccccccccccc cece eee eeeeeeeeeeeeeeeeeeeeeeeeeseeeeecccs 


PRESIDENT 





A. B. Wilder 
E. I. duPont 


» 












V.P. AT LARGE SECRETARY i TREASURER EXEC. SECRETARY CHRM. PRES. COUN. 
L. O. Witzenburg A. E. Cichelli C. C. Blaisdell C. L. Willey J. D. Lykins 
Cleveland Worm Bethlehem Steel Penola Oil Co. ASLE National Office Wheeling Steel 


& Gear Co. 


WESTERN EASTERN CANADIAN CENTRAL MIDWEST 


REGIONAL VICE-PRESIDENT S ecccccccccccccccccccccccccc cece cece eeeeececececeeeceee 
| 
| 





D. P. Thomas D. F. Wilcock J. Boase R. A. Asseff H. W. McCulloch, Jr. 
Columbia-Geneva General Electric Co. Lincoln Engrng. Lubrizol Corp. Shell Oil Co. 
| Steel 


NATIONAL DIRECTORS COSCO OOOOHSOHHHOHHHHHHHHHHHHHHHHHHHHHHHOHHHHHHHHHHHHOHOSEEOSE 


R. J. TORRENS E. G. JACKSON E. E. BISSON B. T. HARDING 
Eastman Kodak Co. General Electric Co. N.A.S.A. Midwest Oil Co. 












a 
M. M. GURGO H. T. PEEPLES A. B. TWO L. B. SARGENT 
Esso St’d. Oil Co. Timken Roller Brg. Motor Oils Refining Alum. Co. of Amer. 
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ROLLWAY MAXIMUM BEARINGS 





. ... . What’s the limit: Heat? Shock? Speed? Or complicated ENGINEERING OFFICES: 
e 
™ ‘ mre 
radial and thrust loads? Syracuse Boston Chicago Detroit 
Name the combination of requirements . . . and chances Toronto Pittsburgh —- Cleveland 
it are youll find them met by a Rollway Maximum precision Seattle Houston _— Philadelphia 
Los Angeles San Francisco 


| radial cylindrical roller bearing. If not, then Rollway engineers 
will modify any factor to meet your application. 


Rollers are crowned to prevent end-loading and the 


resultant spalling of races. Directional trueness is maintained 
by retainers of standard bronze or “Rollube” ferrous alloy 
of one piece or two piece construction. 


You may wish to refer to the Rollway Catalog and Engineering. 3 E A Re ¥ hy G s 


Data Book when writing specifications for a high precision bearing. 
It contains the first listing, by any manufacturer, of the thrust COMPLETE LINE OF RADIAL AND THRUST CYLINDRICAL ROLLER BEARINGS 
capacities of cylindrical radial roller bearings. Send for it today. 


® 
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Its performance and name 


are the same around the world 


Other Outstanding 
Shell Industrial Lubricants 
Shell Tellus Oiis—for hydraulic systems 


Shell Talona R Oil 40—anti-wear crank- 
case oil for diesel locomotives 


Shell Rimula Oils—for heavy-duty diesel 
engines 


Shell Turbo Oils—for utility, industrial 
and marine turbines 


Shell Dromus Oils—soluble cutting oils for 
high-production metal working 


Shell Macoma Oils—for extreme pressure 
industrial gear lubrication 


Shell Voluta Oils—for high-speed quench- 
ing with maximum stability 


SHELL ALVANIA GREASE 


SSHELL ALVANIA GREASE is avail- 
able world-wide . . . assurance 
that your customers abroad will 
get the same performance from 
your equipment that domestic 
customers rely upon. 


You can count on Alvania® 
Grease to remain plastic in sub- 
zero weather and, equally im- 
portant, to remain stable under 
sustained high temperatures. On 
job after job, Shell Alvania Grease 
has successfully replaced dozens 
of special lubricants. 


Alvania Grease also has an out- 
standing performance record on 


the truly multi-purpose lubricant 
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the toughest anti-friction bearing 
grease applications. It is ideal for 
wet, humid applications because 
it is inhibited to prevent water 
corrosion. It gives good lubrica- 
tion under conditions which 
normally spell trouble. 


For complete information on 
this truly multi-purpose grease, 
write Shell Oil Company, 50 West 
50th Street, New York 20, New 
York, or 100 Bush Street, San 
Francisco, 6, California. In Can- 
ada: Shell Oil Company of Canada, 


Limited, 505 University Avenue, 


Toronto 2, Ontario. 
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AT LESS COST WITH 


NEW 


FIL-THERMO-VAC , O)(ySeew 


SOOO EEHESHSES OSES ESESESEOEEE 











Oil disperses through 
fiberglas micro-filters 
into vacuum 
chamber where 


water and other 





volatiles are drawn 
off... condensed 


and ejected. 





LOW COST! 


Automatic self-policing “package system” costs less, does 
better job than any other method. It will pay to get the facts! 


BOWSER, Inc. 


MARKETING DIVISION . .. FORT WAYNE, INDIANA 


SALES & SERVICE OFFICES in principal cities back up Bowser 
FIL-THERMO-VAC and other LUBE SYSTEM DEPENDABILITY. 





ee Se ee eed 





BOWSER, Inc. DATE 
FORT WAYNE, INDIANA 
Gentlemen: Send FACTS ABOUT FIL-THERMO-VAC to: 


Nome 





‘¢ 





i bf 


Addr. 








City State 
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NEW PRODUCTS 


FT ee ee eee ee eee TITTT I TITIITIITIITIIIIIM Lunn ctu LULL LLU 


NEW COOLANT UNIT 
INCREASES PRODUCTION 


A compact, low cost coolant unit es- 
pecially designed for small precision drill- 
ing, tapping, milling, sawing, grinding, 
etc., operations is now available. Type J 
“Trico-Mist” is equipped with a two ft. 
Neoprene coolant line and mist gener- 
ating nozzle. A mounting stud is pro- 
vided for easy installation. It has dual 
valves, one to control air and the other 
to control flow of liquid coolant dis- 
pensed at the tip of the mist generating 
nozzle. Because mist is achieved by an 
atomizing principle, there reportedly is 
no air pressure in the reinforced shatter- 
proof 8 oz capacity plastic reservoir at 
any time. Coolant supply is always vis- 
ible. Since small jobs only require a 
small fine mist, one filling will last eight 
hours and longer when used constantly. 
Each unit includes a magnetic nozzle 
holder having an adjustable arm so that 
the coolant can be directed to the cut- 


ting edge of the tool. The tip of the 
nozzle is protected against damage by a 
special guard. All metal parts are solid 
brass and brush finished. Details are 
available from Trico Fuse Mfg. Co., 
2948 N. 5th St., Milwaukee 12, Wis. 


LEAK AND CLOG-FREE 
VALVES DEVELOPED 


A new series of screw stem shut-off 
valves, designed to prevent both leakage 
to atmosphere, and clogging of activat- 
ing threads by viscous fluids, has been 
developed. According to the manufac- 
turer, the new 30V-50V series features a 
single Buna “N” O-ring which by its de- 
signed position eliminates leakage prob- 
lems and maintenance costs and pro- 
vides improved performance over a 
longer period of time. The new unit is 
available in standard models for use 
with fuel oil, gasoline, kerosene, air, 
water, mild alkalies, acids, alcohols and 
coolants up to 500 psi at —40F to 


+250F in %'" and 4'" IPT sizes. Addi- 
tional information is available from An- 
derson Brass Co., 102 S. Campbell Ave., 
Detroit, Mich. 


HYDRAULIC FLUID RESISTS FIRE 


A new fire-resistant hydraulic fluid, 
Shell 3XF mine fluid, for use in mining 
equipment has beea introduced by Shell 
Oil Company. 

Unlike mineral oil now commonly 
used in mine operations, the new fluid 
emulsion has a built-in fire extinguisher 
—water. Each microscopic droplet of 
water is surrounded by a tough film of 
lubricating oil. On exposure to open 
flame, high voltage arcs or hot metal, 
the fluid’s water conteat is immediately 
released as a steam blanket to put out 
any resulting fire. It reportedly meets 
all requirements for a high quality hy- 
draulic fluid. The U. S. Bureau of Mines 
has evaluated and approved the product 
for use in mining machinery. 








TOMORROW-LAND 
for LUBRICANTS... 


Where Sinclair Research Solves Lubrication Problems For Industry 





SINCLAIR PRODUCES 
OVER 500 SPECIALIZED 


Located at Harvey, Illinois, is one of the most extensive installations of its kind LUBRICANTS 
in the world--Sinclair Research Laboratories. These facilities are an for 





important part of Sinclair’s investment in the future. Here is where Sinclair TURBINES 
engineers and chemists work to develop new products and improve the quality DIESEL ENGINES 

of existing ones. At these famous laboratories were developed the Sinclair 

lubricants now solving difficult problems in all branches of industry. If you have PLANT MACHINERY 

a special lubrication problem, write today to Sinclair Refining Company, METAL WORKING 
Technical Service Division, 600 Fifth Avenue, New York 20, N. Y. AUTOMOTIVE EQUIPMENT 


and many other applications 








Sinclair REFINING COMPANY 
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PRODUCT LITERATURE 


HAMUUUUNUNUOAYENAVONOUGOOOUAQEOONUOUOUOUAUOOUUOOCS0OUCUEUUYOUOAOOUOREUENOULUELUOUOUEULEOEAE TEASE 


NEW FOLDERS DESCRIBE PUMPS 
Four new 4-page brochures and to 
2-page units describe the complete line 
of internal gear rotary pumps offered by 
the Wayne Pump Co., Division of Sym- 
ington Wayne Corp., Fort Wayne, Ind. 
Inside pages contain a descriptive para- 
graph, construction options and details, 
specifications for each model in_ the 
ordering instructions, assembly 
recommendations depending on applica- 
tions, and dimensional details of the 
pump. The back page provides dimen- 
sions for V-belt and gear driven assem- 


series, 


blies. Sets of this literature may be ob- 
tained by request. 


THERMOPLASTIC SELECTION 

“How To Select A Thermoplastic” is 
the title of the featured article in the 
current issue of Plastics Fabricator, ex- 
ternal house organ of the American 
Agile Corporation. The special article 
points out that even within the family 
of thermoplastics, certain types are best 
for given applications, and therefore, 
user companies must understand which 
types will give them the best service 
under expected operating conditions. 
Copies may be obtained from the Amer- 
ican Agile Corp., P. O. Box 168, Bed- 
ford, O. 


BROCHURE EXPLAINS 
CENTRALIZED LUBRICATION 

Application of modern centralized lu- 
brication to reduce industrial operating 
costs and improve production is dis- 
cussed in “A Report to Management.” 
The fully-illustrated 16-page booklet ex- 
plains the role of centralized lubrication 
—its advantages over manual methods 
of greasing and oiling industrial machin- 
ery; three economic areas of plant man- 
agement where it can effect substantial 
savings; five practical steps for convert- 
ing to automatic lubrication; case his- 
tories of uses in all major industries, and 
detailed application data on basic cen- 
tralized systems. Copies may be obtained 
from Lincoln Engineering Co., Industrial 
Div., 4010 Goodfellow Blvd., St. Louis 
20, Mo. 


COOLANT SYSTEMS 


A new bulletin on Dravo-DeLaval lu- 
brication and coolant systems for the 
steel, non-ferrous metal and paper indus- 
tries has been produced by Dravo Cor- 
poration, Pittsburgh, Pa. Featuring illus- 
trations of recent installations in the 
various industries served, the booklet 


also lists component parts supplied by 
the company as well as convenient speci- 
fication tables on oil reservoirs, pressure 
tanks, and the company’s Unilube pre- 
fabricated lubrication systems. Copies 
may be obtained by writing for Bulletin 
1451. 


RUST PREVENTION BOOKLET 

A 20-page booklet prepared by Rust- 
Lick, Ine. presents basic information on 
rust, its causes, and application of pre- 
ventives. Included is factual data on the 
various types of the manufacturer’s rust 
preventing liquids, their recommended 
applications, and a graphic reproduction 


of the product’s rust preventing quali- | 


ties. The booklet is available from Rust- 


Lick, Inc., 755 Boylston St., Boston 16, | 


Mass. 


OIL SELECTION BULLETIN 


A new bulletin, “Lubrication of Roller 


and Silent Chain Drives,” covers prin- | 
ciples of lubrication, maintenance, and | 
oil selection. Oil selection charts are in- | 


cluded. Copies are available from Sun 
Oil Company, Industrial Products Dept., 
1608 Walnut St., Philadelphia 3, Pa. 


CATALOG OF SWITCHES 


Newly revised Catalog 90b describes 
the standard line of Honeywell mercury 
switches, manufactured by Micro Switch, 
a Division 


of Minneapolis-Honeywell | 


Regulator Co., Freeport, Ill. Included | 
are photographs, dimensions, electrical | 


ratings, drawings, application informa- 
tion and complete technical data. Honey- 
well mercury switches provide depend- 
able, quiet, trouble-free operation in a 


wide variety of uses—from simple door 
interlock mechanisms to intricate space | 


craft guidance systems. 


SILICONE RUBBER GUIDE 


A silicone rubber selector chart, CDS- | 


145, is now available from the Silicone 
Products Dept., General Electric Co., 
Waterford, N. Y. Reportedly one of the 
most complete silicone rubber specifica- 
tion guides available today, this publica- 
tion is designed to assist designers and 
engineers in selecting the proper type of 
silicone rubber for their particular re- 
quirements. The publication contains 
comprehensive data on 
typical properties, primary classes and 
standard industry and military specifica- 
tions. 
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"THESE LUBRICANTS 

HAVE KEPT OUR 
MAINTENANCE 

AT A MINIMUM’ 





says: PPOMBO CONSTRUCTION CO. 


of San Carlos, California 








J 





‘‘We have used LUBRIPLATE #107 
in Track Roll Bearings, LuBRI- 
PLATE #3 in Rock Drills, LUBRIPLATE #70 
in Wheel Bearings and LUBRIPLATE 130A 
and LUBRIPLATE Gear Shield Heavy on 
our Shovels for the past twenty years. 
Our experience has been that LUBRIPLATE 
Lubricants have kept our lubrication and 
maintenance costs at a minimum. We 
highly recommend their use in construc- 
tion and mobile equipment.” 
G. J. Giampaoli, Shop Superintendent 


REGARDLESS OF THE SIZE AND 
TYPE OF YOUR MACHINERY, 
LUBRIPLATE GREASE AND 
FLUID TYPE LUBRICANTS WILL 
IMPROVE ITS OPERATION AND 
REDUCE MAINTENANCE COSTS. 


LUBRIPLATE is available 
in grease and fluid densi- 
ties for every purpose... 
LUBRIPLATE H.D.S. 
Moror OIL meets today’s 
exacting requirements for 
gasoline and diesel 
engines. 




















WUBRIPLATE) 


HDS. 





For nearest LUBRIPLATE distributor see 
Classified Telephone Directory. Send for 
free ‘‘LUBRIPLATE DATA BOOK”... a 
valuable treatise on lubrication. Write 
LUBRIPLATE DIVISION, Fiske 
Brothers Refining Co., Newark 5, N. J. 
or Toledo 5, Ohio. 





NEWARK 


cre “aA co. 
ROTHERS REFINING, > 
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Wyman-Gordon Company 


Worcester, a 


Operation Big Squeeze: 





World’s largest presses lubricated by 
Cities Service Pacemaker Hydraulic Oils 


Once a forging operation for horse-drawn carriages, Wyman- 
Gordon Company now operates the world’s largest presses, with 
the newest one capable of exerting 50,000 tons pressure. 

Reason for this tremendous press is the increasing need for 
strong, lightweight metal parts for aircraft. Today, as for many 
years, no military or transport aircraft takes to the air without 
Wyman-Gordon forgings. 

With its huge, hydraulically operated presses, Wyman-Gordon is 
able to forge huge pieces with one big squeeze. Sometimes a whole 
unit for a landing-gear strut. Or one mammoth wing spar. 

The press that exerts 50,000 tons pressure is described by Wyman- 
Gordon as “the largest single machine ever conceived”—and few 
people would argue the point after seeing it. 

Mounted in a pit that extends nine stories beneath the earth, the 
giant press is over 114 feet high and weighs 10,605 tons, 6,450 of 
which moves up and down. 

Cities Service is justifiably proud that here as in all of Wyman- 
Gordon’s presses with 18,000 tons pressure or better, hydraulic 
lubrication is provided by Cities Service Pacemaker Oils. 

It is hardly necessary to point out the incredible demands that such 
machinery makes of its hydraulic lubricants... and certainly it is self- 
evident that if Cities Service Pacemaker Oils can perform satisfactorily 
in the world’s largest presses, they’ll do the same for you. Talk with 
a nearby Cities Service Lubrication Engineer. Or write: Cities 
Service Oil Co., Sixty Wall Tower, New York 5, N.Y. 
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Lubrication Foreman has 
mammoth responsibility. 
Here, he checks dispenser 
for Cities Service EP 20 
Lubricant... used on main 
bed and columns of large 
presses and other areas sub- 
ject to extreme pressures. 


Entire Rig Is Operated by 
One Man with the few sim- 
ple controls shown here. 
With a flick of his fingers 
he can put on a squeeze of 
50,000 tons. Result is ex- 
tremely strong lightweight 
forgings for aircraft. 





CITIES & SERVICE 


QUALITY PETROLEUM PRODUCTS 
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Lubrication 





“.. To promote the advancement of knowledge . . .’ 


These words from the ASLE Constitution define the purpose of the 
Society with respect to the field of lubrication. 


One of the most important ways of promoting the advancement of 
knowledge is through the papers which appear in the various Society pub- 
lications. To carry out this purpose as effectively as possible, ASLE is con- 
stantly looking for new and useful papers on every aspect of lubrication 
including design, research, application, and maintenance. Authors are en- 
couraged, therefore, to submit three copies of their papers to the Society 
whenever they feel that they have material which would be of interest to 
the readers of either Lubrication Engineering or ASLE Transactions. All 
such papers should be sent to Society headquarters. This material will be 
considered for publication, and the authors will be advised as to whether or 
not their papers will appear in print. If an author so desires, he may request 
that a paper be considered for presentation at one of the Society’s meetings 
in addition to publication. Such a presentation, however, is not a prerequisite 
for publication. 


In order to assist authors in obtaining as rapid publication as possible, 
an Author’s Guide is available from Society headquarters upon request. 


John Boyd, 
Editor 
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Designing and Testing Journal Box Seals 


In recent years there has been an increase in de- 
mand for a journal box seal which will satisfactorily 
seal dirt, dust and water from entering the journal box 
and prevent the loss of oil. 

The current standard dust guard consists of a 5% 
inch piece of plywood, or other material, cut to a 
standard shape and bored to fit the axle. The seal fit 
opening in the standard wooden dust guard is 1/16 
inch larger in diameter than the seal fit section of the 
axle. This type of dust guard does not seal oil within 
the journal box and does not prevent water, dust or 
small stones from entering the journal box. The leaky 
and ill-fitting conditions of the present standard dust 
guard are contributory factors leading to contamina- 
tion of the journal box. This contamination causes 
rapid bearing wear, cut journals, water logging of lu- 
brication medium and oil leakage. The increased use of 
lubricating pads! has shown a noticeable increase in 
oil consumption. This increase in oil consumption is 
caused by the loss of oil at both the rear and front of 
the journal box. Waste lubrication provided a dam at 
the rear of the box and acted as a baffle in the journal 
box cavity which restricted the loss of oil. Although 
the back roll of waste acted as a dam at the bottom of 
the dust guard cavity, it also caught the surplus oil 
from the bearing. This surplus oil dripped from the 
rear of the bearing and was channeled by the back roll 
of waste to the seal fit section of the axle. A large por- 
tion of the oil lost from waste lubricated journal boxes 
was lost in this manner. The lubricating devices sup- 
planting waste allow oil to splash back and forth in 
the journal box. Railroads have expressed a concern 
over increased oil loss through the ineffectively sealed 
dust guard opening. An efficient journal box seal would 
result in savings in oil consumption. 

The problems encountered in attempting to seal 
the back end of the railway journal box are different 





1The American Association of Railroads has recently ruled 
that lubricating pads will replace cotton waste as the lubricat- 
ing medium used on railroad car journal boxes. A lubricating 
pad consists of an oil feeding medium to feed oil to the journal 
and a resilient member to maintain positive contact. 





Presented before the 13th Annual Meeting of the ASLE, April 1958, 
at Cleveland, Ohio. 
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W. L. Stewart, 


American Brake Shoe Company, Mahwah, New Jersey 


, MAXIMUM HORIZONTAL 4XLE 
-“®MOVEMENT WITH ALL PARTS NEW 


AXLE MOVEMENT 


DURING IMPACT a wl~ MAXIMUM ALLOWABLE 


THICKNESS FOR SOLID 
SEALING MEMBER 





OUTSIDE WALL OF 
DUST GUARD WELL 


INSIDE WALL OF  _ 
DUST GUARD WELL 


AXLE SEAL FIT SECTION 





Fig. 1. Rear view dust guard cavity. 


from those encountered in any other industrial sealing 
application. A journal box seal must be capable of 
sealing two areas at the rear of the journal box. First, 
the oil must be prevented from leaking out of the box 
on the seal fit section of the axle, and second, loss of 
oil must be prevented through the dust guard well. 
The front of the box should be sealed to prevent loss 
of oil out of journal boxes of cars that are turned over 
in a car dumper and to prevent the loss of oil flung off 
by the axle collar. 

The railroad journal box presents a particularly dif- 
ferent seal application. The rotating axle has a lateral 
movement in and out of the journal box. In addition, 
the axle moves in both horizontal and vertical planes. 
The movement of the axle in the horizontal and verti- 
cal plane is caused by the forces developed during ac- 
celeration, deceleration, braking with single brakes 
and impact during switching operations. The normal 
horizontal movement may be as great as 34 inch when 
the parts of the journal box assembly are new. During 
impact the bearing and wedge are often displaced, and 
the axle moves horizontally until it contacts the inner 
wall of the dust guard well (Fig. 1). The movement of 
the axle in the horizontal plane is not necessarily uni- 
form, and often an angulation takes place. The angu- 
lation may be caused by the normal tracking of the 
truck when negotiating curves or by variations in 
wheel diameters. This axle movement presents a prob- 
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lem as the sealing member is held by the dust guard 
well which does not move integrally with the axle. Fig. 
2 shows a standard 51% x 10 AAR Journal Box assem- 
bly with all parts new. By comparing the two portions 
of Fig. 2 which show the maximum lateral movement 
which may be expected, it can be seen that the journal 
is free to move laterally one inch. Fig. 3 shows a stand- 
ard AAR journal box with all parts at condemning 
limits. Comparison of the top and bottom sections of 
the figure shows that the axle is free to move laterally 
238 inches. 

An inspection of journal boxes in the field has 
shown that excessive lateral wear will cause the wheel 
hub to contact the rear of the journal box and grind 
away a portion of it. It is extremely difficult to design 
a seal which will contact the seal fit of the journal at 
all times under these conditions. If a compromise is 
made and the seal is designed to be effective for the 
maximum number of applications, the seal must be 
capable of riding on and off the seal fit without dam- 
age to either part. Obviously, the seal fit of the axle 
cannot be 100 per cent effectively sealed in this man- 
ner. The standard dust guard does not operate satis- 
factorily under these conditions. The standard dust 
guard fits loosely in the dust guard well and drops to 
the bottom of the well when it rides off the seal fit. On 
the return lateral stroke of the axle the dust guard is 
struck by the sharp edge of the seal fit section of the 
axle and damaged. 

Another design factor which must be considered is 
the impact involved during switching and humping 
operations. In a new 51% x 10 journal box the estab- 
lished tolerance is such that the maximum width of a 
solid sealing member is limited to one inch (Fig. 1). 
Wear of the dust guard section of the journal box in 
service further reduces the maximum width to which 
the solid sealing member is limited. If a solid member 
of the sealing device is not smaller than the afore- 
mentioned dimension, the member would be crushed 
during impact. 

Another design factor which must be considered is 
the vertical movement of the seal in the dust guard 
cavity. When bearings are installed it is standard 
practice to jack the journal box until the seal fit sec- 
tion of the axle contacts the bottom of the dust guard 
well. The seal must be able to shift into this cavity 
without damage. Fig. 4 shows the maximum allowable 
wear which may occur in the vertical direction. The 
centerline of the axle can vary 11/16 inch. 

The opening in the dust guard cavity in which the 
seal must operate is nominally 34 inch. The tolerance 
allowed is +1/16. In practice it has been found that 
some of the boxes actually vary in greater amounts 
than this. In order to effectively seal this portion of the 
journal box the seal must be designed to function satis- 
factorily through this range of thickness. 

A seal made of rigid, smooth surface material ob- 
viously can not seal against the cast finish walls of the 
dust guard well. The seal must be of a material which 
is resilient enough to conform to the variations cast in 
the cavity. If the material is of resilient nature it must 
not take a permanent set when installed or the effec- 
tiveness of sealing around the dust guard well opening 
will be lost. 
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Fig. 3. Maximum lateral movement with ali parts at condemning 
limits. 


Some other factors which must be considered are 
the condition of the seal fit surface of the axle and its 
dimension. The seal fit section of the axle is frequently 
damaged during impact when it strikes the side walls 
of the dust guard well. When the journal is turned 
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Fig. 4. Maximum allowable wear in vertical direction. 


down, the seal fit is usually reduced in size (both in 
diameter and length). An inspection of railroad axles 
in the field has shown that some seal fit sections are 
reduced as much as %% inch in diameter. Designing a 
seal which will run on a badly gouged surface which 
may vary %s inch in diameter is an extremely difficult 
problem. 

The last design features which must be considered 
are those of material. Material used for the journal 
box seal must be oil and water resistant. The AAR 
Specification M-903-47 for dust guards calls for im- 
mersion of the dust guard in car oil and water at a 
temperature of 160F to 175F for not less than 140 
hours without showing signs of separation. The seal 
must operate in a temperature range which may vary 
from —40F to 225F. For short periods of time the seal 
must be capable of operating in the vicinity of 300F. 
The materials used must be capable of withstanding 
these temperature variations without being adversely 
affected. The portion of the seal which contacts the 
seal fit of the journal must have good wear resistance 
and a low coefficient of friction. Wear resistance is an 
important property in sealing the journal box since the 
seal fit of the journal is often rough and the seal is 
continuously subjected to the dust and dirt thrown up 
from the rail bed. If a resilient material is used to seal 
the sides of the dust guard well, this material must be 
able to withstand a compression set so that separation 
will not take place between the walls of the well and 
the sealing member. 


TESTING 
DESCRIPTION OF TEST EQUIPMENT 


The testing devices which are described are equipped 
for testing seals designed to operate in a standard 
514 x 10 AAR journal box. Fig. 5 shows the oil sealing 
test assembly. The test stand is equipped with lateral 
motion which is cycled at the rate of 50 cycles per 
minute, and has a travel distance of 34 inch. The jour- 
nal is lubricated with a single wheel free oiler! placed 
at the center of the journal but the test stand does not 
include a bearing and wedge. The single wheel free 
oiling device is used for two reasons—first, to elimi- 
nate the bearing wedge and lubricating pad friction, 
and second, to furnish an abundant supply of oil. The 


1A single wheel free oiler consists of a round disc mounted 
in the journal box so that the disc is driven by the axle. The 
disc is partially submerged in the oil. When the journal is 
rotated it drives the disc thereby supplying oil to the journal. 
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diameter of the seal fit section of the axle is 6.625 
inches +.002 inches. The journal is operated a a speed 
corresponding to 42 mph for an actual freight car in 
service, which is equivalent to a seal fit surface speed 
of 750 feet per minute. Finish of the seal fit section of 
the test axle is 15 micro inches. The stand is driven by 
a 34 hp three phase motor with a simple pulley speed 
reduction. The lateral is accomplished by the use of a 
gear reduction motor and a variable speed drive. 

Fig. 6 shows a special torque measuring device 
which is used to determine dry and lubricated running 
torques. This device consists of a standard 514 x 10 
journal around which is mounted a seal holding device. 
The seal holding device is supported in the stand by 
roller bearings. The cavity of the seal holding device 
is a standard 514 x 10 dust guard well. The diameter 
of the seal fit section of the axle is 6.625 +.002 inches. 
The axle is driven by a 1% hp motor with force being 
measured by two pull scales. The finish of gijgseal sec- 
tion of the testing device is 15 micro in. Fricfion horse- 
power developed by the seal is calculated from the 
formula: 

_ 2nNR(F, — F,) 


'P = ~33 000 X 12 





N = Revolutions per minute 

2 = Radius of seal holding device in inches 

(Ff, — F,) = Difference of spring scale readings in 
pounds 


TEST PROCEDURE 


The standard test procedure used consists of six 
tests. The first three tests were run on the oil sealing 
test assembly. 


Fig. 5. Test stand with oil sealing test assembly. 
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The primary purpose of the first test is to deter- 
mine if the seal prevents loss of oil through the bottom 
of the dust guard well. This test is run for a duration 
of six hours with the seal riding on the seal fit. The 
lateral motion is at 50 cycles per minute, test stand 
speed is 42 mph and the oil level at the start of the 
test is 2 in. This is equivalent to 64 oz of oil in the test 
journal box. The test stand position is level. The 
amount of oil which is lost is caught in a pan and 
measured at the conclusion of the test. In addition a 
rotating thermocouple equipped with a slip ring as- 
sembly pickup is placed near the surface of the seal fit 
and the temperature is continuously recorded during 
the test on a 12-point recorder. Ambient temperature 
is also recorded. 

The purpose of the second test is to determine if 
the seal prevents loss of oil through the seal fit. This 
test is of three hours duration with the seal riding on 
the seal i The lateral of the test stand is 50 cycles 
per minw€ and the speed 42 mph. An oil level of one 
inch is established, which is equal to 23 oz in our 
standard journal box. The test stand position is at an 
8 degree backward tilt. These conditions provide an 
excess amount of oil on the seal fit section of the jour- 
nal. The oil loss is again measured and during the test 
a splash device is attached at the rear of the journal 
box to catch all oil thrown from the seal fit of the 
journal. The temperature of the seal seat section and 
the ambient temperature are recorded. 

The purpose of the third test is to determine if the 
seal will be damaged when riding on and off the seal 
fit of the axle. This test is of three hours duration with 
the seal riding on and off the seal fit of the axle. The 


Fig. 6. Torque measuring device. 
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lateral is at 50 cycles per minute, the test stand speed 
at 42 mph, oil level is one inch and the test stand posi- 
tion is level. During the test the following recordings 
are made: Volume of oil lost, temperature of the seal 
fit, ambient temperature, condition of seal at conclu- 
sion of test. 

The fourth test is run on the torque testing device. 
The seal is placed in the torque measuring device and 
the journal is rotated at approximately 42 mph. The 
scale readings are recorded and the speed of the jour- 
nal is measured. The seal is tested in this manner with 
and without lubrication. The horsepower drawn by the 
seal is then calculated. 

The fifth test is to determine the effect of soaking 
the seal in hot oil at 175F for 140 hours, and detri- 
mental effects are recorded. 

The sixth test is similar with the exception that the 
seal is soaked in water at 175F for 140 hours. 

For tests number one and two, a control was estab- 
lished by running the test stand through the standard 
procedure without a seal installed and with only the 
lateral motion operating. This test was conducted to 
determine the maximum amount of oil which could be 
lost through the bottom of the dust guard cavity under 
the test conditions. During test number one it was 
found that an average of 19 oz of oil would be lost. 
During test number two an average of 114 oz was lost. 
Test results of the standard plywood dust guard 
showed an average of 12.6 oz of oil lost during test 
number one. During test number two an average of 
11.1 oz of oil was lost and during test number three 
no oil was lost. In addition, during these tests the op- 
erating temperature at the seal fit at the conclusion of 
the test was 86F for test number one 88F for test num- 
ber two and 84F for test number three. The low op- 
erating temperature of the standard wooden dust 
guard is due to its loose fit. Since the standard wooden 
dust guard is 1/16 inch larger in diameter than the 
seal fit section of the journal only a small portion con- 
tacts the seal fit during operation. 

A second control test was run to determine the 
ratio of the oil loss through the seal fit section to the 
oil loss through the dust guard cavity of a standard 
wooden dust guard. A standard wooden dust guard 
was modified so that no oil loss would occur through 
the dust guard cavity. Test number one resulted in 
only a trace of oil lost. Test number two resulted in 
an average loss of 3.4 oz of oil. The percentage of oil 
loss through the seal fit section equaled zero per cent 
in test number one and 30.6 per cent in test number 
two. 


CONCLUSIONS 


The need for a good journal box seal is greater to- 
day than it has ever been. The lubricating pads have 
proven their usefulness by the record they have com- 
piled in the last few years. The next problem is to find 
a way to satisfactorily seal the journal box and the 
test procedure outlined in the paper has been set up to 
assist in solving the problems. 

From the design considerations mentioned and 
from tests made thus far, it can be seen that a 100 per 
cent effective seal for the AAR Journal box is prac- 

(Cont. on p. 264) 
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Investigation of the Mechanism 


of Tungsten Disulfide Lubrication 


The lubrication behavior of WS. in high vacuum 
has been investigated and found to be similar to that 
of MoS». The steady-state value for the coefficient of 
friction at room temperature is found to be 0.065. 
When sliding is resumed, following a “stop-time,” the 
coefficient of friction is initially high. However, it 
drops rapidly and approaches the equilibrium value 
within a few minutes. The absorbed sulfur concept, 
hypothesized by Johnson for MoS, lubrication, is ex- 
tended to explain the behavior of WS». 


INTRODUCTION 


The increased working temperatures and high bear- 
ing loads encountered particularly in the aircraft in- 
dustry have resulted in lubrication demands which 
cannot be met by the more commonly known organic 
lubricants. This need has stimulated considerable re- 
search in the area of dry film lubrication, the most 
common example of which is the well-known graphite 
film. Because of this demand for special properties, 
many new materials, including graphite, molybdenum 
disulfide, tungsten disulfide have been tested. 

In general the basis for selecting materials for test 
in this field has been that they have crystal structure 
similar to graphite or have low shear strength. In 
order to use logical methods in selecting materials for 
dry film lubrication, it is necessary that the basic phy- 
sical mechanism of the phenomenon be understood. 
To meet this need for basic knowledge, several inter- 
esting research programs have been carried out. Per- 
haps the earliest of these was the work on graphite by 
R. H. Savage (1) in which it was established that the 
lubricant properties of the graphite film depend upon 
an absorbed layer of water vapor. Since his initial 
work, he has shown that certain other organic vapors 
may play the same role as water vapor (2). Evapora- 
tion of the adsorbed vapor film has been used to ex- 
plain the failure of graphite as a lubricant in vacuum. 

One material which does not suffer this character- 
istic failure in vacuum is molybdenum disulfide. Be- 
cause of its well-known vacuum lubrication proper- 
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Fig. 1. Schematic view of friction test apparatus (from Ref. 4). 
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ties, V. R. Johnson (3) undertook an investigation of 
its lubrication mechanism. The results of Johnson’s 
investigations indicate that the lubricant action of 
molybdenum disulfide is dependent upon an internally 
generated amorphous sulphur film which adheres to 
the crystal surfaces. Since two materials of laminar 
crystal structure had been so thoroughly investigated 
and found to indicate a vapor film lubricant mechan- 
ism, it was decided that the investigation should be 
carried to other laminar materials. Tungsten disulfide 
was then studied. 


EXPERIMENTAL METHOD 


Since the equipment used in this work is described 
in detail elsewhere (4), only a brief description will be 
given here. 

A schematic diagram of the apparatus is shown in 
Fig. 1. The vacuum friction chamber is enclosed by a 
four in. diameter glass cylinder with O-ring seals on 
each end. The frictional track is formed on an elevated 
portion of the stainless steel base-plate and is lapped 
with 600 mesh carborundum prior to the testing of 
each sample. Three pellets of WS.2, compressed at ap- 
proximately 60,000 psi, are inserted on the periphery 
of the brass pellet holder which provides the normal 
force. The pellets slide on the elevated frictional sur- 
face. Two Alnico-V magnets transmit the driving 
torque through the stainless steel (non-magnetic) 
base-plate. A pivot shaft, mounted in the base-plate, 
supports the weight of the driven magnet and also 
serves to center the pellet holder. Two posts mounted 
in the pellet holder couple it to the driven magnet. 

The frictional force is a function of the lag angle 
beteween the two magnets, which is measured with a 
stroboscope. A direct calibration method is used to 
relate the lag angle to the frictional force. The instru- 
mental uncertainty in the measured coefficient of fric- 
tion is estimated to be approximately 0.005. 

These experiments were conducted at a linear speed 
of 310 cm/sec with a load of 395 grams. The pressure 
within the friction chamber was maintained at ap- 


proximately 1 x 10-® mm. Hg unless otherwise speci- | 


fied in the discussion. With the exception of sulfur 
from the wear process or that added in one of the tests, 
the residual chamber atmosphere was air. 


EXPERIMENTAL RESULTS 


In all cases the films studied were “run-in” thor- 
oughly before measurement to produce a WSs film on 
the frictional surface and to establish an equilibrium 
coefficient of friction. In general, the character of the 
results obtained is similar to those obtained by John- 
son and Vaughn for molybdenum disulfide. 

It is found that the coefficient of friction is above 
its equilibrium value when sliding is resumed after 
stopping for a given length of time. Fig. 2 shows the 
coefficient of friction for the first 60 minutes of run- 
ning after stop times of from 14 hour to 18 hours with 
the film held at a temperature of 1C throughout run- 
ning and stop time. Figures 3, 4, and 5 show similar 
results for temperatures of 24, 36, and 49C. It is seen 
in Fig. 3 that the initial coefficient of friction after 14 
hour of stop time at 24C is about 0.10, and at 24 
hours’ stop time, the coefficient has built up to an 
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Fig. 2. Coefficient of friction during sliding after periods of standing 
at 1°C. 
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initial value of 0.30. Experience showed that in all 
cases after running for 60 minutes, the coefficient has 
reached an equilibrium value. Fig. 5 shows that, after 
4 hour stop time at 49C, the coefficient has built up 
to an initial value of about 0.20 and that at four hours’ 
stop time, it has built up to nearly 0.40. After 60 min- 
utes’ running, the final coefficient of friction was found 
to be about 0.065. This increased rate oi friction 
buildup at higher temperatures suggests that an evap- 
oration process may underlie the friction buildup. The 
equilibrium value of the coefficient of friction shows a 
small temperature dependence. 

Fig. 6 shows the initial coefficients of friction (ex- 
trapolated values from Figs. 2-5) after various lengths 
of stop time at temperatures from 1° to 49C. For zero 
stop time, the initial coefficients (i.e., the equilibrium 
values) average about 0.065 and at stop times of 12 
hours, the coefficients have an average of about 0.35. 
The rate of friction buildup shown by the initial slopes 
of the curves in Fig. 5 are seen to increase with tem- 
perature. 

Qualitative observations showed that the rate of 
coefficient buildup was noticeably lower when sulfur 
vapor was introduced into the friction chamber. Quan- 
titative measurements were not possible on the appa- 
ratus as used here and thus this observation was not 
confirmed in detail. 

The buildup of the coefficient of friction f during 
stop time suggests an evaporation phenomenon and 
the run-in characteristic suggests a phenomenon which 
depends upon the sliding action itself. This behavior is 
similar to that described by V. R. Johnson (3) for 
molybdenum disulfide. 

This hypothesis has been expressed approximately 
in mathematical form as follows: 

A. For the period of coefficient buildup: 


fi — i 7s f.(1 = ” iia [1] 
where 

f, = the initial value of the kinetic friction coeffi- 
cient upon resumption of sliding. 

f, = friction coefficient for surface completely 
covered by amorphous sulfur. 

f. = friction coefficient for completely clean crystal 
surface. 

G = evaporation rate of bulk sulfur. 

A =a factor accounting for the difference in bind- 
ing between the MoS, surface and bulk sulfur. 

t; = time measured from cessation of sliding. 


B. For the period of “run-in”’: 


—(K/No) te 
f=fo tf. — fer [2] 
where 
f. = the kinetic coefficient during run-in. 
K =a constant. 


N, = number of adsorbed sulfur atoms per unit area 
for equilibrium lubrication. 
i, = time measured from initiation of sliding. 


The experimental results obtained here for WS. do 
not follow this description as well as desired and there- 
fore a more detailed analysis has been undertaken. 
The new analysis considers the mechanical character- 
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Fig. 7. Comparison of theoretical and experimental results for WSe. 
istics of the experimental setup and gives very close 
agreement with the data. 


In the experimental setup as previously described, 
three pellets of the material under study are moved 
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about a track upon which the pellets deposit a layer 
of the material. After the initial run-in period the frie- 
tional forces measured are those occurring between 
two surfaces of the material tested. The new analysis 
considers the following factors in addition to those al- 
ready considered by Johnson: 

(1) The test pellet and the track surface are pro- 
duced by different mechanisms;—one by 60,000 psi 
pressure, the other by deposition in abrasion of the 
pellet. Thus the pellet should exhibit a different wear 
rate and a different sulfur buildup rate. 

(2) The pellet is under constant abrasion while the 
track is abraded only when a pellet passes over any 
given point. Thus heating effects may differ and in- 
fluence vaporation and deposition of sulfur. 

(3) There must exist points of contact between 
sulfur on one surface and “clean”? WS. on the other; in 
addition to the sulfur-sulfur and “clean crystal”- 
“clean crystal” contacts considered by Johnson. 

These considerations result in a rather lengthy ex- 
pression which may be approximated (within five per 
cent for ¢t larger than 1.5 minutes) as follows: 


f=fss(l —e°*") + fsu(e4*™ — 747) 3] 
+ Iuw eae? 1)Art 
where 
fss = the coefficient of friction between sulfur films. 
fsa = the coefficient of friction of a sulfur film on 
WS. 
fuw = the coefficient of friction between WS, 
crystals. 
A, = the sulfur buildup rate coefficient for the 
track. 


B- =the ratio of the sulfur buildup rate of the 
pellet to that of the track. 
t = time after initiation of sliding. 


The values of the various coefficients and of the 
quantities Az, and B were determined graphically 
from our data and the resulting curve is shown in Fig. 
7. The experimental data are plotted on the same fig- 
ure and the agreement seems to be very good. How- 
ever, since the analytical curve has been fitted di- 
rectly to the data, this agreement merely shows that 
the general type of mechanism assumed in describing 
the experiment is reasonable. 


CONCLUSION 


The adsorbed sulfur hypothesis was put forth by 
Johnson (3) in explanation of the friction “buildup” 
in MoS». This hypothesis has been modified to include 
certain experimental effects extant in the present work. 
The fact that the WS2 data here agree with the modi- 
fied hypothesis certainly suggests that the adsorbed 
vapor concept applies to this material. 

There remains a lack of understanding concerning 
the details of the proposed adsorption process and its 
effect on the physical properties of the lubricant ma- 
terial. Therefore, it seems desirable to suggest an 
extension of the type of experiment reported by Camp- 
bell and Kozak (5) in which certain crystal orienta- 
tions (of graphite) produced lubrication without ad- 
sorption vapors. 

(Cont. on p. 264) 
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Some Factors Affecting Performance 


of Large Pivoted-Pad Thrust Bearings 


Oil-film thickness, pressure distribution, pad sur- 
face temperature, and pad surface distortion were 
measured on a large waterwheel generator thrust 
bearing during normal operation. These values were 
used to determine other characteristics of the bearing 
and compared with values predicted under the follow- 
ing conditions and assumptions: 

a) Flat pad with constant viscosity and optimum 
pivot location 
Flat centrally-pivoted pad with variable vis- 
cosity and density 

c) Crowned pad with central pivot and uniform 

viscosity 

While the various assumptions used in predicting 
the performance give good agreement with test meas- 
urements for certain of the bearing parameters, no 
single set of conditions gives the desired degree of 
correlation for all parameters. On the basis of this test 
it is believed an analysis considering both pad curva- 
ture and variable viscosity would most accurately pre- 
dict the performance of large centrally pivoted pad 
thrust bearings. 


b 


— 


NOMENCLATURE 


p—local oil-film pressure, psi 
@—pad polar coordinate 
r—pad polar coordinate 
h—local oil-film thickness, in. 
u—local oil viscosity, reyns 
H—power loss, kw per pad 
@—angular speed, rad per sec 
N—grid coordinate 
M—grid coordinate 
Q—lubricating oil flow, gpm per pad 
F( )—function notation 


Large thrust bearings required for high-capacity 
water-wheel generators impose unique problems in the 
design of the bearing. One of these problems is pad 
distortion due to load and thermal gradients and its 


effect on hydrodynamic performance of the thrust 


bearing. 
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by E. C. Kuhn and G. D. Cooper 


Westinghouse Electric Corp., East Pittsburgh, Pa. 


In the design of pivoted-pad thrust bearings, it is 
conventional to assume plane surfaces and uniform 
viscosity of the lubricating oil film. The use of treat- 
ments of Boswall (1), Muskat, Morgan, and Meres 
(2), and Raimondi and Boyd (3), to cite a few, have 
enabled good predictions of the performance of bear- 
ings with plane surfaces and pivot offset from center. 
It is mandatory in applying these theories with uni- 
form viscosity that the pivot be positioned downstream 
from the geometric center of the pad. In many appli- 
cations pivoted pads have been used with the pivot 
located at the geometric center of the pad, e.g. to ob- 
tain reversibility of the direction of machine rotation. 
The fact that centrally-pivoted pads operate satisfac- 
torily indicates that flat-pad theory with constant vis- 
cosity is not adequate to handle the central pivot case. 

The change in viscosity of the lubricating oil with 
temperature and pressure as well as a decrease in 
density with temperature are factors which affect load 
‘apacity of centrally-pivoted pads. A paper by 
Charnes and Saibel (4) considers the increase in vis- 
cosity with pressure. This effect alone does not appear 
to explain the load capacity of centrally-pivoted pads. 
According to Norton (5) and others, substantial load 
sapacity of centrally-pivoted pads can be realized con- 
sidering temperature variation of viscosity. The de- 
crease in density with temperature according to Shaw 
(6) has an effect on bearing performance. As well as 
these factors, surface profile of the bearing surfaces 
affect thrust bearing performance. In a treatment by 
Ying, Charnes, and Saibel (7) transverse curvature is 
shown to decrease the load capacity of slider bearings. 
Elastic deformation of bearing surfaces and its effect 
on performance was considered by Osterle and Saibel 
(8). An analysis by Raimondi and Boyd (9) indicates 
that surface crown or convexity contributes substan- 
tially to the load capacity of centrally-pivoted pads. 

Distortion of rectangular pads in the direction of 
motion and transversely has been investigated by 
Raimondi (10). This analysis assumes constant vis- 
cosity and employs a digital computer program. Sepa- 
rate solutions are available for distortion in the direc- 
tion of motion, in the transverse direction and for 
spherical curvature (equal in both directions). It was 
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Fig. 1. Sectional view of large waterwheel generator thrust bearing 
of type tested. 


shown in this treatment that an optimum amount of 
crown in the direction of motion permits the establish- 
ment of an adequate oil film. In the case of spherically- 
crowned pads, the load capacity of the centrally- 
pivoted pad was shown to be equivalent to the load 
capacity of the hypothetically flat pad with optimum 
pivot location. 

Large waterwheel generators have been designed 
with centrally-pivoted pad thrust bearings for many 
years. The satisfactory operation of this type of thrust 
bearing has been assured as a result of extensive lab- 
oratory tests together with field investigations. The 
excellent performance of these bearings has been at- 
tributed to a desirable combination of variation in 
viscosity and surface curvature due to load and ther- 
mal gradients in operation. As was discussed by Bau- 
dry, Kuhn, and Wise (11) distortion of the pad surface 
must be maintained at a low value to achieve optimum 
performance of centrally-pivoted pads during normal 
operation. 

In the case of very large bearings (8 ft dia) with 
capacities of over 1 million lb, laboratory tests are 
impractical. In such cases tests on actual bearings in 
operation yield the most valuable information toward 
a better understanding of the factors involved in bear- 
ing design. Recently certain tests were made on the 
thrust bearing of a large waterwheel generator during 
normal operation. This article will discuss a portion of 
the data obtained during that field test. A paper by 
Baudry, Kuhn, and Cooper (12) describes the tests 
and gives a description of instrumentation developed 
for this investigation. 


-DESCRIPTION OF THE BEARING AND MEASUREMENTS 


The thrust bearing upon which these data were 
obtained was 96 in. dia and consisted of 8 sector-shaped 
pads each centrally-pivoted and supported by indi- 
vidual jack screws. As shown by Fig. 1, each jack 
screw was provided with a calibrated load cell for the 
purpose of adjusting the bearing load equally among 
the pads. The normal operating speed of the bearing 
was 120 rpm. The observed bearing load at maximum 
electrical output was 1,110,000 Ib. One of the pads was 
instrumented to measure: 
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Fig. 2. Arrangement of test equipment near thrust bearing during 
actual field testing. 


a) Oil-film thickness 
b) Oil-film pressure 
c) Pad surface temperature 


Fig. 2 shows the arrangement of test equipment near 
the thrust bearing during field testing. 


RESULTS AND DISCUSSION OF RESULTS 
a) Oul-Film Thickness and Pad Deformation 


During normal operation, oil-film thickness (the 
distance from runner surface to pad surface) was 
measured at 14 locations over the pad surface by 
.625 in. dia electro-magnetic gages. Change in reluct- 
ance of the gage circuit, which included the oil-film 
and runner, was observed. These values of film thick- 
ness were used to develop the surface shown by Fig. 3 
which represents the pad surface to an exaggerated 
scale. Fig. 4 shows the oil-film shape and displays the 
relative positions of the pad surface and runner during 
normal operation. The observed film shape along the 
pad’s circumferential center line and the film shapes 





Fig. 3. Model of thrust bearing pad showing measured surface defor- 


mation during normal operation at 120 rpm. Measured pad load was 
139,000 Ib. 
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Fig. 4. Display showing observed oil film shape and relative position 
of the thrust pad and runner during normal operation. 


predicted by theories with various assumptions are 
shown on Fig. 5. The observed film shape is convergent 
up to a point of minimum film thickness at some dis- 
tance from the outlet edge of the pad. The film shape 
becomes divergent between this region and the outlet 
edge. As is apparent from Figs. 3 and 4, the pads of 
this particular bearing had scraped into their centers a 
circular relief area about .001 in. deep. This was in 
accordance with established practice at this installa- 
tion. Such a central relief adds considerable complica- 
tion in applying available analytical solutions. It is 
believed reasonable correlation does exist by neglect- 
ing this recess in applying available analytical treat- 
ments. The actual surface is considered here. 


b) Hydrodynamic Pressure in Oil Film 


The oil-film pressure was measured at 20 locations 
over the pad surface by small-bore copper tubing 
emanating from the oil film. Readings were obtained 
by pressure gages. These values were used to develop 
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Fig. 5. Film thickness and pad surface deformation along pad’s cir- 
cumferential centerline as measured, and film shapes predicted by: 
A—Crowned-pad, uniform viscosity, central pivot 
B—Flat-pad, uniform viscosity, optimum pivot 
C—Fflat-pad, variable viscosity, central pivot 
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the model of pressure distribution shown by Fig. 6. 
The integral of the pressure, determined by weighing 
the model, was found equal to the pad load of 139,000 
lb as read by the resistance wire strain gage located 
in the pivot of the pad. This model shows the pressure 
to be distributed over the pad with a peak of about 
700 psi near the pivot location. Applying flat-pad 
theory with pivot positioned for maximum load ca- 
pacity and considering a linear variation of viscosity 
in the direction of motion, the pressure distribution 
was calculated for the test bearing. In this case the 
maximum pressure was about 525 psi. Fig. 7 shows a 
comparison between the measured and hypothetical 
pressure distributions. Fig. 8 shows these pressure dis- 
tributions along the circumferential paths passing 
through the location of maximum pressure for each 
case. As is noted for the actual pad, the pressure dis- 
tribution is more concentrated at the center of the 
pad and of greater maximum value than predicted by 
flat-pad theory. 


c) Pad Surface Temperature and Viscosity Distribu- 
tion 


Temperatures were obtained by use of copper- 
constantan thermocouples mounted in series of five 
into a .625 in. dia plug pressed into each of six reamed 
holes perpendicular to the pad surface. Surface tem- 
peratures were ascertained by extrapolating these 
temperature values. The arrangement of thermocouples 
facilitated predicting surface temperature along the 
pad’s radial centerline and a circumferential line near 
the center of the pad. Fig. 9 shows a plot of these ob- 
served temperatures. 

In determining the viscosity of the oil it was as- 
sumed that the film temperature was equal to the 
observed surface temperature. It was further assumed 
that the viscosity everywhere in the plane of the bear- 
ing could be expressed as a product of the viscosities 
along these two lines, i.e. 


Hre = F (us) F(u,) 


From Table 1, which was prepared from the data, 
values of viscosity were determined for each of 49 dis- 





Fig. 6. Model of observed oil-film pressure distribution during normal 
operation at 120 rpm with pad load of 139,000 Ib. 
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TABLE lL. Viscosity Functions 





PER CENT F(ur) F(uo) 
LENGTH DIMENSIONLESS CP. 
0 1.41 31.0 
10 cs 27.6 
20 1.23 24.6 
30 1.13 22.0 
40 1.07 20.0 
50 1.02 18.4 
60 1.00 17.0 
70 1.00 16.0 
89 }02 15.2 
90 1.04 14.5 
100 1.09 14.6 





crete points over the pad surface. These positions are 
shown on Fig. 10 as the intersection of the heavy grid 
lines and the edges of the pad. 


OTHER BEARING CHARACTERISTICS 

Characteristics of a bearing such as minimum oil- 
film thickness, power loss, oil flow and side leakage, 
and film temperature rise are usually estimated by the 
bearing designer. It is convenient to show additional 
characteristics for the bearing tested if using observed 
data together with theoretical equations will be con- 
sidered a suitable substitute for the characteristics not 
-asily measured. 
a) Power Loss 

From the model shown in Fig. 6, values of pressure 
were ascertained at 133 discrete points over the pad 
surface by probing the model in the manner suggested 
by Fig. 11. The locations of these pressures as well as 
the corresponding film thickness (obtained from the 
film-shape model Fig. 4) are shown on Fig. 10. The 
power loss of the pad was calculated by graphically 
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determining the pressure gradients in the direction of 
rotation at the discrete points; 


N3;M,, N3M;, N3M,,-:: N3M,s; 
N;M, , ‘a 
NM, , 

N,M, 
|e Ae eer eee NiuM:: , 


shown on Fig. 10. 


Power can be expressed as: 


Oe | uw? , oh (22) 
_* i f | h + 2 \ae dr dé. 


This integral can be solved numerically by the sum- 
mation, 


11 13 \7 3 . +] ) ) 
H=4s0 > > | we ooh (22) | 


N=3,5,7 M=1,3,5 


b) Oil Flow and Side Leakage 


The flow of oil in the direction of rotation is com- 
posed of two flows; shear flow and pressure gradient 
flow. These can be expressed as 


_ fforh (2) 
= / | 2 12Qur \o@ 


dr, and solved numerically by the summation 


7 Ar 11 h? (22) 
Q z 2 oe, er 7 Our 00 


+ oe [rh} yer + rh} y-13]. 
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Fig. 7. Models showing comparison of oil-film pressure distribution during normal operation. Left, pressure distribution considering flat-pad theory 
with pivot offset for maximum load capacity and variable viscosity in the direction of motion. Right, observed pressure distribution for this centrally- 


pivoted pad. 
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Fig. 8. Comparison of pressure distributions along circumferential 
lines passing through positions of maximum pressure. Flat-pad theory 
considers variable viscosity in the direction of motion with pivot offset 
for maximum load capacity. 
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Fig. 9. Pad surface temperatures and viscosities observed during 
normal operation at 120 rpm and with pad load of 139,000 Ib. 


The oil flow rate for the pad was evaluated at the lead- 
ing edge (/=1) and at the trailing edge (M=13). It 
was considered that the difference between these values 
of flow was side leakage. 


OBJECT AND RESULTS OF ANALYSES 


The object of this article has been to present some 
measured information on the hydrodynamic perform- 
ance characteristics of a large centrally-pivoted thrust 
bearing pad during normal operation in the field and 
to compare these values with those predicted by 
theories pertaining to the satisfactory performance of 
centrally-pivoted pads. 

Table 2 shows the characteristics of this bearing 
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Fig. 10. Grid used for numerical computations of bearing character- 
istics. 133 discrete points were used in the analysis of power loss and 
oil flow. 


predicted by flat-pad theory considering variable vis- 
cosity and density in the direction of motion. This 
analysis was made from unpublished data of Raimondi 
and considers simultaneously the Raynold’s and energy 
equations taking into account variation in viscosity 
and density due to temperature. 

Also shown are values predicted by Boswall (1) 
for this bearing with hypothetically plane surfaces, 
uniform viscosity, and pivot offset for maximum load 
capacity. 

In view of the observed curvature of the pad, it 
seems far from reality to neglect surface profile and 
its effect on the performance of pivoted-pad thrust 
bearings. Raimondi and Boyd (9) and Raimondi (10) 
show surface crown of magnitudes similar to those ex- 





Fig. 11. Display showing method used to determine discrete values 
of pressure and oil-film thickness by models prepared from observed 
data. 
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TABLE 2. REsutts 





FLAT PAD CROWNED 
——————— PAD 





PERFORMANCE VARIABLE CONSTANT CONSTANT 
CHARACTERISTIC VISCOSITY VISCOSITY VISCOSITY TEST 
CENTRAL OPTIMUM CENTRAL 
PIVOT PIVOT PIVOT 
Min. Film Thick.- 
in. .00282 .00368 .00320 .00270 
Inlet Film thick.- 
in. .00420 .00845 .00921 .00730 
Outlet film thick.- 
in. . 00282 .00368 . 00366 .00345 
Ratio-inlet to 
outlet 1.49 2.30 2.52 2.12 
Longitude crown- 
in. 0 0 .00190 .00190 
Avg. temp. rise-C 20.2 10.5 11.4 19.4 
Power loss-kw 12.4 10.4 16 13.3 
Flow-gpm 6.11 11.00 11.10 11.45 
Side leakage-gpm 1.08 3.96 3.18 3.70 





Oil Properties: 8.16 X 10-* reyns at 100 F, .800 X 1076 reyns at 
210 F. Sp. Heat = .475 btu per lb, density = 
.0308 Ib per in.’ 

Comparative analysis based on oil at same inlet temperature. 

Spherical crown = 2 X longitudinal crown 


perienced during this test to be of primary significance 
in contributing to the load capacity of centrally- 
pivoted pads. Table 2 shows the characteristics of this 
bearing predicted by crowned-pad theory using the 
measured value of crown along the circumferential 
center line of the pad and uniform viscosity. 

The hydrodynamic characteristics of the actual 
bearing at maximum load and normal speed are also 
shown in Table 2. The test data show that an adequate 
oil film exists with moderate rise in temperature. 


CONCLUSIONS 


1. The test data indicates that this centrally-pivoted 
pad is operating very satisfactorily with an ade- 
quate oil film and moderate oil-film temperature 
rise. 

2. Predictions by crowned-pad theory are generally in 
good agreement with values obtained from this test. 
In the case of flat-pad theory with variable viscosity 
and density some parameters are in good agreement 
with test measurement. As a result of this test it is 
believed analyses considering both crown and vari- 
able viscosity would most accurately predict the 
performance of large centrally-pivoted pad thrust 
bearings. 
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fluids and lubricants 


Ucon heat-transfer fluids do not ordi- 
narily sludge, coke, or gum after months 
of use at temperatures as high as 450- 
500°F. Thus, electric immersion heaters 
and other heat-transfer surfaces stay 
clean and give long, continuous operation. 

Ucon heat-transfer fluids have good 
viscosity stability and low pour points. 
These properties permit operation over 
wide temperature ranges yet eliminate 
cold weather problems and the need for 
auxiliary heating equipment. 

Ucon fluids and lubricants also give 
top performance as: 

e Rubber and textile lubr:cants 
e Hydraulic fluids 
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e Chemical intermediates 
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Selected literature compiled by 
members of the Technical Commit- 
tees and Industry Councils of the 
Society. 


“A Theory of Lubrication in Short Journal 
Bearings with Turbulent Flow,” by L. N. Tao, 
Trans ASME v 80, n 8, 1958, pp 1734-40. 


For bearings operating under conditions 
where flow in the oil film is turbulent, 
the well-known Sommerfeld analysis does 
not agree with operating results. An 
analysis of the bearing characteristics of 
bearings with turbulent lubricant flow is 
developed. Equations are developed for 
oil film pressure, load capacity and atti- 
tude angle. Application of the method of 
analysis and comparison of the results 
with other methods and with test results 
are discussed. (Abstracted by G. B. Grim) 





| “Laboratory Evaluation of Fire-Resistant Tur- 
| bine Fluids,“ by G. H. S. Snyder (Socony 
| Mobil Oil Co., Paulsboro, N. J.), L. W. Man- 
| ley, and N. V. Messina, ASTM Special Techni- 
| cal Publication, n 211, 1957, pp 5-17. 


Types of fluids and their evaluation are 
reviewed. Tests are discussed for flam- 
mability, oxidation and hydrolytic sta- 
bility, corrosion, foaming and demulsi- 
bility properties, effects on seals and 
insulating materials, and lubricating 
qualities. (Abstracted by M. I. Smith) 


“Antiwear Requirements for Navy Turbine 
Oils,” by H. F. Kings (Bureau of Ships, Navy 
Dept., Washington, D. C.) and J. R. Belt, 
ASTM Special Technical Publication, n 211, 
1957, pp 18-39. 

The laboratory evaluation program de- 
scribed was prompted by recent experi- 
ences with scuffing of turbine gears 
aboard naval vessels. Fourteen test meth- 
ods are investigated. Although the re- 
producibilitv of the Ryder Test leaves 
something to be desired, it is used as the 
basic qualification test, calling for a mini- 
mum of 2200 Ibs at 22% per cent scuff 
rating. The 4-Ball mean Hertz load and 
wear tests are used as further safeguards. 
Radioactive wear tests give only a rough 
correlation with the Ryder rating. The 
latter is found to depend upon the con- 
figurations of the test gears. (Abstracted 
by M. I. Smith) 


| “Rusting in Turbine Oil Systems,” by N. W. 
Furby (California Research Corp., Richmond 
Cal.), F. J. Hanly, and J. A. Vincent, ASTM 
Special Publication, n 211, 1957, pp 49-54. 





Fundamental mechanisms of rusting are 


Lubrication 


Edited by 


W. E. Campbell 


reviewed. Rust inhibitors function by in- 
creasing the metal-wetting ability of oil 
relative to water. They do not protect 
surfaces above oil level, nor can they 
indefinitely protect horizontal surfaces 
on which water has settled. These factors 
are not revealed by ASTM Rust Test 
results. It is recommended that moisture 
be removed as efficiently as possible by 
a “positive venting” system. A method 
of monitoring actual systems is suggested 
whereby test panels are immersed in the 
oil and vapor spaces, and set on the tack 
bottom. (Abstracted by M. I. Smith) 


“Monomolecular Films of Rust-Preventive Ad- 
ditives,” by H. E. Ries, Jr. (Standard Oil Co. 
of Ind., Whiting, Ind.), H. D. Cook and C. M. 
Loane, ASTM Special Technical Publication, 
n 211, 1957, pp 55-68. 


Performances of polar additives in ASTM 
rust and film tenacity tests are compared 
with fundamental studies of thin film 
properties. These studies were made with 
the aid of the film balance, electron 
microscope and radiotracers. Film struc- 
ture is correlated with rust-preventive 
ability. Water is found to increase the 
effectiveness of rust inhibitors, probably 
as the result of oxide formation and 
roughening of the steel surface. (Ab- 
stracted by M. 1. Smith) 


“A Laboratory Device for the Water Leaching 
of Additives in Turbine Oils,” by E. W. Bren- 
nan (Pure Oil Co., Crystal Lake, Ill.), and 
R. G. Moyer, ASTM Special Technical Publica- 
tion, n 211, 1957, pp 69-75. 


Equipment previously described for the 
authors’ Dynamic Demulsibility Test is 
used to contact turbine oils and water, 
after which performance tests are con- 
ducted on the separated oil. (Abstracted 
by M. 1. Smith) 


“Practices for Determining the Expected Life 
of Used Turbine Oils,” by R. G. Mastin (Cities 
Service Oil Co., E. Chicago, Ind.), ASTM Spe- 
cial Technical Publication, n 211, 1957, pp 
76-92. 

Case histories of turbine oils in service 
over a period of ten years are given. 
Addition of rust inhibitor is often re- 
quired, the concentration to be added 
being detertnined by interfacial tension 
measurements. Clay treatment to restore 
oxidized oils to good condition is seldom 
needed. Improvement of used oils by 
addition of anti-oxidant is reeommended 
when AS.T.M. T.OS.T. life falls below 
250 hours. (Abstracted by M. I. Smith) 


(Cont. on p. 262) 
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You can’t “feel”? the answer. Any 
“‘multipurpose’”’ grease you buy is a 
compromise. Lubrication engineers 
say it can’t possibly be the best lubri- 
cant both for high speeds and low 
loads. ..and for low speeds and 
heavy loads. It’s got to be somewhere 
in between, so that it can do both 
jobs fairly well. 

What you should do is decide on 
which multipurpose grease is best 
for you. This is a decision for an 


expert team— you and your Sun rep- 
resentative—because you have to 
consider many variables. 

We feel, justifiably, that one of 
Sun’s Prestige Multipurpose Greases 
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applications you’re looking for. They 
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real economy of quality, call that 
Sun man today—or write 
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“Steel Mill Lubrication, The Value of Records,” 
by Lewis J. Reguly, Inland Steel Co., Chicago, Ill. 


Lubrication iron and steel mill ma- 
chinery has come a long way since the 
traditional oil can and prototype of the 
modern grease gun. Speed-up, increased 
load and advancements in bearing, seal 
and gear design all dictated the need for 
comparable modernization of the lubri- 
cation procedure. Today this is accom- 
panied by specialty lubricants designed 
to function most dependably under the 
prevailing heavy-duty service—service 
which may require large generating units 
to operate for months, even years with- 
out stepping. Performance is the measure 
of the suitability of the lubricant, just as 
it is for the machine. Physical tests can 
only go so far in denoting what can be 
expected from the lubricant. Lubricants 
in steel mills must function under a wide 
variety of adverse conditions, the worst 
of which imvolve scale and dirt. Blast 
furnace dust, coal and cinder breeze, iron 
and slag particles together with gas 
fumes are constantly surrounding and 
sifting into lubricating systems. So, in- 
stead of having a pure, clean and stable 
lubricant as supplied by the manufac- 
turer, a grinding compound may result. 

Records, case histories and cost data 
all must be available in order to evalu- 
ate performance of the machine, the lu- 
bricating system and the lubricant. Sig- 
nificantly, data favorable to one will 
normally be favorable to the others. In 
an industry such as steel, where so many 
varieties of lubricants may be required, 
and where the lubricating systems are 
becoming so complicated and positive in 
action, performance data is a must. 

Data is most dependable when accu- 
mulated by informed personnel. This 
accounts for the practice of properly 
notifying all interested parties as to types 
of lubricants, the reasons for their selec- 
tion and the basic physical character- 
istics. Later, if changes in formulation 
are considered advisable by the lubrica- 
tion engineer in consultation with man- 
agement, the same personnel is informed 
as to the reasons for the changes. This 
breeds a spirit of confidence in the peo- 
ple actually responsible for application 
of lubricants and maintenance of lubri- 
cating equipment. They will be more 
disposed to accept the advice and infor- 
mation from supervisors when the per- 
sonal ability and competence of the 
latter is recognized and respected. Table 
1 is a typical information bulletin. 
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Papers which, because of space 
limitations, cannot be published 
in full in Lubrication Engineer- 
ing or ASLE Transactions. 


TABLE 1. DeparTMENTAL BULLETIN 





SECTION. DATE PAGE NUMBER 





| Lubricants. 
SUBJECT ISSUED BY 

Sr. Mechanical Engineer 
Mechanical Dept. 


Improved Compounds 
Inland Code No. 
L-1001 & L-2601 








DISTRIBUTION 











Please be informed that improvements have been announced by the supplier to the 
above subject compounds. 

In order to take advantage of this advanced formulation, we have approved of this 
change. 

Hereafter these compounds which are compatible with the compounds you are now 
using, will be carried in Stores stock. They have the following specifications: 


CODE NO. L-1001 L-2601 
Flash 360 400 
Vis. @ 100F 1350 2400 
Vis. @ 210F 95 129 
Pour Point 0 10 
Color Dark Green Dark Green 


Both of these have the following characteristics: 


1. High load carrying ability. 

2. Good chemical stability, even at high operating temperature. 
3. Ready separation from water. 

4. Non corrosive. 

5. Excellent rust protection. 

6. Maximum wear resistance. 

Please have authorized personnel note and initial this bulletin. 


Approved: 


Superintendent 
Mechanical Department 








the picture. Faulty lubrication may be 
due to a product being off specification 
or to some other variable of a more me- 
chanical nature. Some of the points to 
be checked and questioned include: 


Cost of lubrication, broken down by 
product type, number or code, and de- 
partment, is an important item in the 
record keeping program. Along with cost 
of lubrication, performance comes into 


TABLE 2 
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DESCRIPTION : FOREIGN NO. 





INLAND NO. 





PART METHOD | LUBRICANT INTERVAL 





jsuenens | WINTER 
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. Has mill operation changed? It 
faster, harder or colder steel being 
rolled? All may increase bearing 
pressures. 

2. Are all bearings getting the recom- 
mended clean lubricant at the 
proper interval and in the right 
amount? 

. Is the babbitt metal up to specifi- 
cation and are correct pouring pro- 
cedures being followed? 

4. Are the journals in good condition? 
They may be spalled, rusted, nicked, 
undersize, eccentric or improperly 
finished. 

Complete report as to basic cause, 
when finally submitted, is a valuable ad- 
junct to the files of the lubrication engi- 
neer and the mechanical people. It be- 
comes a case history which can serve as 
a warning against repetition or as a good 
example of what should be done if simi- 


co 


lar trouble recurs. 

In the maintenance of steel mill lubri- 
cation, some attendant mechanical main- 
tenance must always be going on. Rec- 
ords of such maintenance, in the form of 
monthly progress reports showing the 
status of the various jobs, are most in- 
formative to management as a part of 
the annual cost of operations. Correctly 
designed and lubricated machinery will 
greatly reduce maintenance costs. Proper 
lubrication, regular attention and syste- 
matic cleaning during service, as well as 
proper choice, handling and installation 
of replacements, together with adequate 
records, are most important in attaining 
normal bearing life, full production, low 
maintenance and low production costs. 

On the other hand damage can some- 
times be caused lubrication appliances 
on mill equipment, which can be re- 
paired only on a scheduled “down” turn. 
As a result, good usage is made of re- 
ports which show when each mill is op- 
erating and when it is scheduled “down.” 
This information is very helpful because 
it permits the maintenance crews to plan 
their repair jobs ahead of time. 

To insure that new equipment is prop- 
erly lubricated, a lubrication specifica- 
tion is included with all bids for new 
machinery, with information on (a) parts 
to be lubricated, (b) frequency of lubri- 
cation, (c) method of lubrication, and 
(d) lubricants recommended for winter 
and summer. This results in complete 
cooperation between the machinery 
builder and the lubrication department. 
special lubrication recommendation form 
This information then is compiled on a 
(see Table 2) which is distributed to the 
erectors of the equipment, the mechani- 
eal foreman in charge of maintenance, 
and to each maintenance man. 

(Digested by A. F. Brewer) 


“Soluble Oils and Soluble Cutting Lubricants,” 
by M. C. Burak, Macco Prod. Co., Chicago, Ill. 


Progress in the art of metal cutting 


using water-soluble materials for heat 
removal and lubrication has been paral- 
leled by progress in the study of the 
available materials. Water was the origi- 
nal cutting fluid. Its usage increased cut- 
ting speeds from 30 to 40 per cent, but 
the natural tendency to promote rusting 
of tool and work was objectionable. To 
reduce this tendency, sodium carbonate 
or bicarbonate solutions in water were 
substituted. To some extent, these also 
increased the lubricating ability. Re- 
search involving various soaps and sub- 
sequent development of soluble oils was 
prompted by paint removal and by skin 
infections. Soluble cutting lubricants are 
the latest developments. They differ 
from the soluble oils, which are basically 
coolants, because they have added ex- 
treme pressure qualities, anti-weld abil- 
ity and a degree of oiliness which greatly 
improves the lubricating ability. Like 
the soluble oils, soluble cutting lubri- 
cants are prepared to reduce the derma- 
titis possibility. 

These products involve the basic theory 
of emulsification. Specifically the emulsi- 
fying agent must be compatible with the 
oil to be emulsified. This emulsifier must 
be a compound composed of molecules 
which are oil-soluble at one end and 
water-soluble at the other. Petroleum 
sulfonates, fatty acids or amines have 
this characteristic. 

All soluble oils and soluble cutting 
lubricants should have certain definite 
characteristics if they are to function 
successfully in cutting modern high alloy 
steels. i.e. 

1. Emulsion stability regardless of type 

of water. 

2. Absence of gum deposition on the 
machine. 

3. Maximum non-rusting tendency, 
either on machine, tool or work. 

4. Non-foaming. 

. Freedom from rancidity or objec- 
tionable odors. 

6. Lubricating and cooling ability so 
that the metal-removing job can be 
done dependably. 

This latter objective can be assured 
most positively when the emulsion is per- 
manent. The best practice is to add a 
soluble oil or soluble cutting lubricant to 
water while the latter is being agitated, 
at the point in the tank or mixing con- 
tainer where most active agitation is oc- 
curring. Two basic reasons require this 
procedure: 


or 


1. If oil is added prior to water, it will 
tend to stick to the sides of the 
container and float to the top after 
agitation has ceased. 

. If agitation is not taking place at 
the time oil is added, the water has 
a tendency to leach out the emulsi- 
fying agent from the oil and pre- 
vent it from pulling the oil mole- 
cules into the water. 
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In view of the varied degree of water 
hardness which can prevail according to 
source, water conditioning is usually a 
wise precaution. Very hard water can 
seriously interfere with emulsification. 
Water conditioning is preferable prior to 
addition of lubricant which has non- 
foaming and rust inhibitors built in by 
the manufacturer. 

The future of the soluble cutting lu- 
bricants is encouraging. It is brightened 
by the fact that very often such a prod- 
uct can do double duty as an actual ma- 
chine lubricant. Reduction in fire hazard 
also is a factor which is decidedly favor- 
able to the use of this type of metal 
cutting fluid. (Digested by A. F. Brewer) 


SECTION NEWS 
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Baltimore—At May 22 annual business 
meeting, officers for 1959-60 season were 
installed. They include: C. J. Devries, 
chairman; H. A. Rau, Jr., vice chairman ; 
H. D. Plumly, secretary, and R. B. Me- 
Natt, treasurer. . . . Detroit—A conference 
on “Planned Lubrication as a Profitable 
Investment” was sponsored by the Detroit 
section of ASLE, ASME, Wayne State 
University and the University of Michi- 
gan on April 29. The conference was held 
mainly for industrial executives responsi- 
ble for control of production costs and 
quality. . Houston—J. D. Lykins dis- 
cussed the activities of ASLE and fol- 
lowed up with a slide presentation on 
“Plant Lubrication” for 37 members and 
guests at April 6 meeting. . Hudson- 
Mohawk—Considerations in bearing selec- 
tion, properties, materials and their limit- 
ations were covered in Ralph E. Lee’s 
talk “Selection and Application of Bear- 
ing Materials” April 25. . . . Los Angeles— 
Those present at April 15 meeting heard 
Shell Development Co.’s J. D. Accinelli 
discuss “High-Speed, High-Temperature 
Ball Bearings.” Milwavkee—Guest 
speakers at April 16 meeting were E. J. 
Kub, and D. Edgecomb of Babcock «& 
Wilcox Co. New officers were elected. 
New York—Golf outing is planned for 
June 26. Members at May 13 meeting 
heard panel discussion “Lubrication of 
Plain Bearings” with speakers B. M. 
Dunham, Sun Oil Co., N. A. Bracht, 
Alan Wood Steel Co., and 5. 8. Connor, 
Bound Brook Oil-Less Bearing Co. . 
Northern California—A one day course on 
Practical Lubrication designed to give a 
basic knowledge of lubrication and a re- 
spect for what correct lubrication caja 
accomplish, was held on May 19. 
Toronto—Officers elected at April 17 meet- 
ing include J. G. Holland, vice-chairman ; 
A. G. Almack, secretary; R. W. White, 
treasurer, and C. H. Crowe and E. V. 
Briceland, directors. . . . Twin Cities—K. D. 
Relyea, Texas Research Center, spoke 
on “Railway Diesel Lubrication” on 
April 30. 
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... you'll find you get greater MoS, coverage per dollar 
and a more uniform blend by adding Acheson dag® 208 


Unless you look carefully, you may find it dif- 
ficult to distinguish between greases made with 
different molybdenum disulfide additives. They 
may appear alike ... even feel the same... 
but that’s where the similarity stops. By actual 
photomicrographic comparison, the finer par- 
ticles in ‘dag’ Dispersion 208 are your assur- 
ance of greater coverage . . . at no increase in 
solids content. Or, looking at it another way, 
equal coverage and greater effectiveness can be 
obtained at a much lower solids content, thus 
extending the range of application to even 
closer-tolerance mechanisms. 

Because of the ease with which ‘dag’ 208 can 
be handled, measured and blended, there are 
additional savings in compounding time and 
labor. This stable dispersion assures the 
blender and the end-user of a consistently uni- 
form grease. 


Acheson Colloids Company 
Dept. LE-G9, Port Huron, Michigan 


Please send me free of charge your trial sample of 


‘dag’ 208 [] ‘dag’ 200 (] 
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If you are one of the many progressive marketers now consider- 
ing adding a moly-fortified grease to your line, we urge you to 
evaluate ‘dag’ 208 today! If you are one of the many current 
users of moly-fortified lubricants, be sure to specify that the 
ones you purchase are formulated with Acheson’s moly disper- 
sions. Send in the coupon for a complimentary sample. 

The same advantages of molybdenum disulfide can be incorpo- 
rated in petroleum oils and polyalkylene glycol fluids. ‘dag’ 
Dispersions 200 and 207 are the finest colloidal concentrates 
available for these applications. Experimental samples may be 
obtained upon request. 


Shown here is a dramatic compar- 
ison of particle sizes. Both Ache- 
son’s new dispersion, ‘dag’ 208, 
(below) and the finest commercial- 
ly available molybdenum disulfide 
powder (at left), have been mag- 
nified 300 times. 










Tests prove that the predomi- 
nantly finer particles in ‘dag’ 208 
(at right) provide 80% greater 
hiding power . . . more coverage 
per dollar. 


‘dag’ is a trademark registered in the U. S. Patent Office by Acheson Industries, Ine. 


ACHESON (Colids Company 


PORT HURON, MICHIGAN 
A division of Acheson Industries, Inc. 
Also Acheson Industries (Europe) Ltd. and affiliates, London, England 


Offices in: Boston +» Chicago + Cleveland + Dayton + Detroit - Los Angeles 
Milwaukee * New York + Philadelphia « Pittsburgh +» Rochester + St. Louis 
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... and how Lincoln centralized 
lubrication can help you beat it! 


The oil can symbolizes all the outmoded methods of lubrica- 
tion used in industry today. Modern management is turning 
more-and-more to automatic centralized lubrication to protect 
its extensive investment in high-speed, precision production 
equipment—but many companies are still gambling and losing 
profits by relying on inadequate means of lubricant application. 


Lincoln’s power lubrication systems automatically apply 
the right lubricant, in the right quantity, at the right time to 
every lubrication point, simultaneously while machines are op- 
erating. You realize more profit in reduced down-time, longer 
machine life, increased production and better quality control, 
plus savings in man-hours, lubricants and power consump- 
tion. Why not talk it over with your Lincoln representative? 


Write now for your copy 


of Lincoln’s new brochure, 
‘A Report to Management” 
... 16 pages showing in de- 
tail how modern lubrication 
methods can reduce oper- 
ating costs and improve 
production. 





Coast-to-Coast Sales and Service through 
16 Branch Offices and Leading Industrial Distributors 


Journal of the American Society of Lubrication Engineers 


INDUS TRY'S ONE-ARMED PROFIT BANDIT 








LUBRICATION ABSTRACTS 


(Cont. from p. 256) 


“ 


“Evaluation and Performance of Turbine Oils, 
by G. H. von Fuchs (Niagara Falls, N. Y.) 
A.S.T.M. Special Technical Publication, n 211, 
1957, pp 93-106. 


Rust 
succinic acids are detailed, and the bene- 
ficial effect of moisture on them is de- 
scribed. Oxidation stability is reduced by 


inhibition properties of alkylated 


these additives, due to formation of oil- 
soluble copper and iron soaps. Formation 
of rust and AS.T.M. 
T.OS.T. is shown to correlate with cor- 
rosiveness towards copper in the Frigi- 


sludge in the 


daire Test. Better performance of the 
commonly used anti-oxidant 2,6-diterti- 
ary butyl 4-methylphenol in recent years 
in regard to rusting is attributed to 
elimination of a monobutylated con- 
taminant. (Abstracted by M. I. Smith) 


“Filtration of Diesel Engine Oils,” J. R. McCoy, 
(Indiana Commercial Filters, Lebanon, Ind.) 
ASME paper, n 58-OGP-4 for meeting May 
11-15, 1958. 


The main function of an oil filter is to 
reduce wear. Its secondary purpose is to 
extend the period between oil changes. 
Severity of operation, type of fuel, and 
type of oil influence the kind of filter 
used and its method of installation. Con- 


taminants such as dust, soot, metalic 
particles, acid, etc. may come from out- 
side or may be formed in the engine. 
The size of filters depends on many 
factors, but mainly on horsepower and 
quality of fuel. Large stationary, low- 
speed engines can use straight mineral 
oils and a fullers-earth type filter can be 
installed. Mobile high output engines 
require additive type oils and an inert 
filter is needed since the fullers-earth 
may adsorb some of the additive. Draw- 
ings illustrate four methods of filter in- 
stallations: (1) by-pass or bleeder type; 
(2) shunt; (3) full-flow; and (4) utili- 
zation of an auxiliary pump and motor. 
The filter should be placed after the 





BARRE COMMON 


Specific Gravity 20°C. 
20°C. 

Free Fatty Acid (as Oleic) 

Moisture 

Ash 

Melting Point 

Flash Point 

Fire Point 


DEGRAS 


(WOOL GREASE) 


ANALYSIS 


0.940 - 0.960 
10.0 - 14.0% 
0.5 - 1.2% 
0.1% max. 
36.0° - 44.0°C, 
540°F. approx. 
570°F. approx. 





Write for Samples, Prices 


Telephone—SUperior 7-0051 


lodine Value (Hanus) 
Saponification Number 
Penetration at 77°F. unworked 


DESULFURIZED 


AMERICA’S ONLY DOMESTIC PRODUCED DEGRAS 
Always Uniform—Always Available 


Saybolt Viscosity at 210°F. 


155 seconds approx. 
20.0 - 35.0 
100.0 - 116.0 


150 - 180 mm/10 
worked 340 - 370 mm/10 


Color ASTM (Max.): 10% 4.5 


30% Greater than #8 


R.1.T.A. CHEMICAL CORPORATION 


612 N. Michigan Ave.—Chicago 11, Illinois 








(New England States) 


AMERICAN LANOLIN CO. 
13 Railroad Street 
Lawrence, Mass. 








pressure pump to insure full flow, and 
before the cooler because hot oil filters 
better than cold. Sometimes the oil is 
removed and reclaimed since oil does not 
wear out but is made useless due to 
contamination. (Abstracted by A. S. 


Gressel) 


“Factors Causing Wear of Oil Lubricated 
Brass Bearings,” Kichire Endo. (Department of 
Engr., Hiroshima University) v 1, n 1, Memoirs 
of the Faculty of Engineering, Hiroshima U., 
Japan, Dec., 1957. 


The wear of 12 different bronzes (1 em2 
bearing area) on steel at 30 kg/cm? and 
at 75 m/min. is studied. When the acid 
no. of the lubricating oil is 1.5 wear is 
2.7 mg as compared with 1.0 mg for an 
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FAESY & BESTHOFF, INC. 


Sales Agents 
(N.Y. - N.J. - Penn.) 


25 East 26th Street 
New York 10, N. Y. 


oil of 0.05 acid no. The reaction rate 
constant k, for the oxidation of the min- 
eral oil is related to S (fatigue strength 
of the bronze, proportional to hardness) 
and S’, (the corrosion fatigue of the 
bronze) by S’ alee pa . The increases 
in acid No. caused by adding 5 gr. of the 
powdered bronzes as catalysts to 40 ml. 
of the lubricating oil and heating for 2 
hr at 180 range from 0.027 for no catalyst 
to 0.243 for phosphor bronze. Increases 
in corrosive wear from heating the lu- 
bricant to 100C are about 15 times those 
for runs at room temperature. The rela- 
tions between unit bearing pressures and 
temperatures of the brass specimens 1 
mm below contact surfaces, or with wear 


(Gulf States) 


L. H. BAILEY, INC. 
Balter Building 
New Orleans 12, La. 


(West Coast) 


G. L. GAMELCY CO. 
440 Seaton Street 
Los Angeles 13, Cal. 


rates, are not linear. (Abstracted by E. 


N. Klemgard) 


“” 


“Coolant Filtration Improves Product Quality, 
by V. G. Drake (Fairfield Mfg. Co., Lafayette, 
Ind.) Tool Engr. v 40, n 6, 1958, pp 101-2. 


A viscous §8.A.E. 250 oil was used in a 
battery of ten gear shavers. Each shaver 
had to be cleaned at least every 24 hours, 
causing extra labor and down time of 
the machines. In addition the fine chips 
packed into the serrations of the shaving 
tools. The installation of a filter elimi- 
nated all that and also improved the 
surface finish. Photos and description of 
the filter are included. (Abstracted by 
A. S. Gressel) 
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hot strip 
rolling on 


MORGOIL 


BEARINGS 


MORGOILS were first installed in 1947 
on only four stands of the hot strip mill at 
Weirton Steel Company, a Division of Na- 
tional Steel Corporation. Other backup roll 
bearings have been discarded and all eleven 


stands of the rebuilt mill are now rolling 
high quality strip on MORGOILS. 
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Designing and Testing 
Journal Box Seals 


(Cont. from p. 245) 


tically an impossibility under pres- 
ent conditions. If controls were es- 
tablished to limit the movement of 
the axle relative to the journal box, 
maintain the diameter and finish of 
the seal fit section of the axle and 
reduce the tolerances allowed in the 
journal box casting, the problem of 
sealing the journal box would be 
greatly reduced. The cost of these 
controls would be high and a com- 
plete redesign of the truck would 
probably be less expensive. 





Tungsten Disulfide 
Lubrication in Vacuum 


(Cont. from p. 249) 
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JOB OPPORTUNITY 





CHEMISTS 


B.S., M.S., or Ph.D.’s 


A large precision metal working manufac- 
turer in Phila. is expanding its research ac- 
tivities and has immediate openings for 
chemists interested in research and develop- 
ment work. 
This program covers work in the field of lu- 
brication, lubricants, corrosion, plastics and 
other material application problems. The wide 
diversity of this program offers excellent op- 
portunities for growth. 
Compensation will be commensurate with the 
responsibilities of the positions. 
Please submit full information including age, 
education and experience to:— 

A-23, P. O. Box 2045, Phila., 3, Pa. 
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All The Advantages Of ‘’Built-In”’ 
Measured Lubrication! 


vehicles with ; 





: @ Meters exact amounts of lubricants to all 

Ss. bearings whenever system is operated. 

ONS are: pack- ® Accurately meters these shots of oil or grease: 
- .003 cu. in., .006 cu. in., .009 cu. in. Available 

ling and tex- with adjustable fittings for applications requir- 

hine tools ing measured metering from .003 cu. in. to zero. 















aging, cannin 
tile machines 









0, vith fully 
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, metering valves 





@ Eliminates shutdown time for lubrication. 





®@ Seals bearings against dirt, grit and water. 

@ Prevents bearing troubles due to neglect or 
use of wrong lubricants. 

® Services all bearings in one operation. 

@ Avoids work spoilage and bearing repairs 
due to overlubrication. 
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